
4^ 



Teaching and Learning 
Mathematics 



^1 o^i .u* j.| 



D 



gjjdlj >0J J^jJl jijjl 



♦ English Edition ■ ^ * 

bv Frederick H. Bell 

Authorized translation from the English Language edition Copyright 
1978 by Win, C.Brown Company Publishers, All rights reserved. 



* Arabic Edition : * 

. mi JjVi a^^Ji ujji 

. v^ 11 ^JJ) 

ISBN 977-1475-37-1 



^ ^\ jp AUi y £t*./Jfl y ^ j* *}* ^ i& 



t 



v y AUl3,0&. 

* SjyJl i*Ja!l 
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^ O^^IJ^jJj^lJ^ill 

^ 0 ^W*^ ^Jl iij U 

M V^M^^^ri — 

U oU^ ^j^Ll J^lail_ 

00 ^ijuotf — 



V J^Uli 1 ! jo-L 

nv 



J*JJ 2 j y>L>- <1j ^oyr 

<j 4~jL>- O y *i 

^ OL^L^Ji (JUj^ j^O 

<lA - ^1 >aji (judi 

W (JUsllj ^1 _ 

n ° ci-dij ^oJUJi _ 

' <la JtJ lj ^jli 

m ^y^jJi J ^Irf S-^Uj iL, *b : cJliJl J^iJl 

>rY oL^LJI J i^lyjl ^| pUi^jj e L5ilj ^ _ 

U ' oU,yi J (jLdl / ^JLdi jju j r lj^l_, f Ux;l 

^j^ 1 ^ ^i-j 

UA ^'j-^ 1 >••> JIJ — U ^ oUjI ^1 _ 



nv J^JI>bJ»L^Nl_ 

^ A , ^">Uail ^ Ol jL^Nl _ 

^j^' ^ i^cV- 

r> v y^^jij^- 

H > Obt; j^ya : gljJl >mI1 

n y pJUsJl oL^Jt _ 

T Y N j^'^ 1 r^' J fH 1 ^W^-' - 

rr , oULji ,JU; J vV 1 »W - 

Y t 0 ( olw.Ljl J ) L>b.j ^ -^U 1 j-i jJsJl - 

t o a ^jj>.P- 



5jt»s y 



. oUU,, UjUp . A-ij Vi^ «Al e bi ^ >U ; sJfc, ,,031 > c l^o ^ JU . 

j V^JI ip^jl J] ^ J ^ ^ ^. ^ ^ ^ ^ ^ ^ 

^ S*^J ^ i-JaJI f>J J _^y, ^ ok- XB . ^ 0j >tt J l^U ^1 ^| 
(Ij • UiL* ^ ^ ^ J j{ Ji h ^ ^ ^ ^ ^ ^ 

c J«>^ ^ fc^ ijU ^ ^ u ^ jL . ^ ^ t ^. ^ 

^ ^ v u u ^ . t ^ j,i ^ u> oij . f> ^ ^ u ; 

■Of a j t oi ^ ol v^ji ^ t SjUaJ-ij jjuii ^ uju,tj 

^ ol ^ , WJ, ,u, j eLaJlj ^ 0a>i j 1 ^ ^ ^ t ^ ^ ^ 

^ ^ . L^L^I jy ^ ^JJ, U-jj o JJX j ^UL|_, t iykUJ1 J ^ ^ 

. Uh^» »jW V U^I Jp ^^J| wj, j 0 ^ 4 ^ ^ 



v 



j>; J* iL-j O/sJ (J-A ^ J V^3> ^ £• 4 o-^'j 

ju^i »> « ^ydb j »kU 014 ^ u; ur_, . (Iuji > am 5 ^ 

^ L&j < a"*Jl j ^1 /iU jy*t ^3 « ^ JUJI ' 5 »- , -» J * 

. f yj»j ijUJ-i ouik^j JiUJij t owu ^ ^1 j Ujjii r LiJij >a/fl 

f+*yo J jU-i-Nl -1;^ , oU-U-lj ^ JUL. j 5^1 ^JVt^ 

^*Wj i J>Jt j'Ai J"5U ^ ^ IT ' ^jis r 5 * ^ Jf ^ V ( P 

U J*. c iiJbU f >Jl > V^J ijJki J »j* W <*J ' W5W ^y*' Jj J J 

« c isVi ^mj > Uii> « eJ>Ji> ^ Jul ^ Ui-o .. !>!, 

^ jjji f y; « iii^Ji i^i) ji «iji>, .^jlji ^Xdi g^u, i^i j ^yij .uui 

. iHs&\ ~<£s&s ou^U-' •JtJi— * <y "J 11 — v~ 



A 



Teaching and Learning Mathematics ( In Secondery Schools) 

. UUL^ aaA£ iLu-^l Frederick H. Bell J, dJLjj j <a3J1 

J Jlsll j>l <~ jlsll »>l J^i ^Utfj . o ^Ji ^jdl oLU. ^ jid ^Sh, 

. jwJUll jIop] jlaU. j oUT ^^UaJ oU^Lj )\ 

. ^Ull ^j^l ^jo; oosL ^joill ^ili, 

• ^y^ 1 ftlyl J ^U&i U* 0 jU, jt j^Uj 



i-uU. li. ^ oij . ^j^l) i^b, j, ijsi , , iiLi i^, oL^LJI ^x jl 

jUoj j u_*^ ^ vjJi o-aSLdi ^ xxJi j iyui > oiw»i ;i ^x. 

^ j^-j J^U ^ it UT /Jl 1,^, jj» J^JL jvJUII o^Uil 

. pLdi ll* ^ ^ iur ^ ^ j ^ jjdl jj ^ v ^ ^ JL ^ ^ 

^ ^Jl J ^ jU ll ia*Li , J^i JT ^ J .LLi. ^ 

Jl tiSj \H\ ^y, Uij l^ly U^l ^| f io^l ^ i.Li^Vlj oU>JLl 

oL>lj,Jl ^jX. I i The arithmetic teacher ,_A_J-I ^.jJu- • Ji, o%il ^ XxJl J* 

^ ^ School science and mathematics OU^jj f > | , The mathematics teacher 

. V L^JI Ujltf jdl Cl*^ ^ Li OU^Uil OX-l UU 

^uu ^. j\ uuvi y^vi ^ ui V bs0i j^i ^ jr 

*tf jU" X*L-J iJauuStl .Ju Things to do l l+Ui; *LiJ I J\ys. dilij l^jl;* 

i 

' r*"-*' 1 J* u*"** 5 ** Oh^f l^r-J OUL ,11 ^x. iJLPL-1 ^U&l li* ^ xil 

• ^ ^ ^ > jjitfj JaJ^ ^^li 

01 c LlJ JjgJ ^ tf 0J| ^JLUi y ^l ,JUi ^ ^kS Ui Xi!_, 



Jj^ ^ £U„ jfc j U J*. Jl V'^^ J^J lj> j J-^ 

jjtfj* j*^' 8Jd ^jj j^- • ,A * J ^ ^ J ^ i 4 " 

pML*! ^ jeiJl ^> J^tj ^ J^i j> uul J^J j-^'J 
ol j5Lj ^yij j>Wj ff Uij dJlsli j Jldij Jj** Jr^ 1 ui J ^WjJJ Jv^ 
jJU; ^L^Ji j j-»>J^ ^ j ^ T ^ >* J> UlJ 

. guji ouijjJi iJW Jb-tyt ^'yJ' j-^' j> ^jyL-ir 



The Nature of 
Mathematics 

. «»u oi>ji cjtr iij u a>yu t ^jir iij 

• »>l* U-ij^'j v bT J ijLJl ,ju Ji. ou. 

. Ulyuj l«i> J jl^-li js^'j c S-ikdl l« — -I J U of 

5-1 joi . jiUl iiJ; > ^ i^u ogjl f yj| u ^ t JUb.-Vl f yj| ^ aa ^ 

y> Ofe^M ( uULj c bJ OIT J /j\ ) f UI jlill J,LJI 0^ U . ^yJl 

j>J <.jjy»j Uii SbT joe oLilJI ot t 5^ _,juM > oW^I J i^Uj oL^LJI 

iJuVl 01 J 1 ^ r OIT lij U 0>yu V us^^JI ji » 5jU» jx^j 

•a* cJw. oij i ( l t ^w jojjki oljU ) oL^x ik-l^ c-i^ ji itlaJL 

-: jVtT ( _ \ AOA ) G. Peano yL, Jl^Vl ( _ J ikdl y^l^ iy. jfj ol^oJl 



. JAP ^* > ( I ) 

. ^J, jj* y» ^ycJ* )M- JUt (vO 

. JUt ^ ^^-L. ^ao-J M (^) 

. ^ aJ* J* J^ 1 ^ ^ M J ) 



,i* oii ^ jt» lib • ^ ^ ^ 

ur jut ji st^j r c t * \ yJi > W*A -V ^ iLI 

J K \ \ 



i>Jl oVi W-3> ^ v^'j ' ^ ^ I (C) 1 (J>) ^ fU ^ J 
[l + 2 + 3+---+n-i<l + n)](*+M ^ = ^> +.... + r + r + > 

[ 1=1(1+1).] (> + \) -L = > il SiaU 

( <2) + \ ) fl = ^ 4- . . . + r + T + \ j> L->> Ijl Ua.!. 

[ 1 + 2 + 3+ • • ■ +k = + k) ] 

0 + aJ ) + ( d+ ^=p+^) + £>+... + r + T + Mjli 

[(1 + 2 + 3+ • • ■ +k + (k + l)) = y(l +k) + (k+ 1)] 



iL±_L(i + (k+l)). ((> +<*)+ >) 



Ujl c Jj* ^ ^ J [(e) ] (- ) ^ ^ ^ • «^ L (C) ] < ■» > 



. iijU* £(e) ] (-* ) V.aJ 1 jl j»\ yil iyjjl J_l^> 

' i vuk'l alopSfl Ji^ yL jl : Jail i-»">Uj 

1,-1 Vl o h ni a iyt ialsil 4 _u 1^ j jlopNl »Ju j*. i«L* ^ jy>j V Uj t i,^ 
. ii-"5U'l_j , ^Lii_, t j^L,;i LviiL._> l^ljjb r li oUL;i J i.U ILai ^w,y 

Jjii^i jSr-^'l ji_, i i^JaJl J y j^y LJ^ uii t UJai\ J j^y oUL^I 

VI V ^> * vi'l JUpNI <u^J ^Vl L-j-dl . ol->i;i jjilyj ^L* 

^j/" j^Vl 0 ^i;i Ji. jj^T j . l^fc ^jjl y, i.lU-1 oJu J j , jLiJl 

J** J* JM'j ^^'1 JU*VI jU Oi ^ll » jl jjOi*, ( > A <\\ _ ^ AT T ) Kronecker 

. • jL-jVl 
< 

^ l*iU^J ^ l^^ i-OiJl oU',;i jl t j, y^l iLLH ^ 4 ^ ^ ^ 
jl j">QI Jj j^y ^ ^JJl Oj^lv ^ >Vl 0 ^L.;i Aipl Jij . vUail ^IopVI 

jj-'j^M 1 ji . ol_>L;i ,_ . ^"JUV JaU-l oU*Jl 

">U~i . ^jg- u*, Lg—LJ So^_> fl-^-L Lf-Li j£s { ^ v-LSJl ^ jljpVl 

• ijs*- J ^j^-Ml U»- Ji la* . TV ^U! U.Ij^_J Ss i—Li , iJL* 

c ^ "* v e w - - - ^ 

jI^pVL ^^>^ jjjop ^ v-Jl, LjLii jJIj ^UL' iLU'l jlap^l Jp ji^.j 

jjJ-l jl^Jil ^^Lj . v-U!l ^ ilapSfL ^UJU iLUJl ^ jIopVI Jp jUaij t v-UJl 

[/rand^ ] [.|.= VI ] ~7V= ^ JU ~ TV jlT bl 



~ Jl 1 



J\ 11* j . jjjl LJ [ * and m ] f 4 eJ jli j^up [ /: and m] 

<^j* ~~7V jl ^ >Vi jli dlli Jpj . jJjl U/LJ 1 Jki [ k and m] f 4 d 

<^jl)l j C ^^Ulib jUjJi ji t y^Lii j%P jU jJl *AjJtlJ LLL- a^JU^ — Li 4jL ^1 ^« ?j 

t ^iUir y>j t ^Li "tyjl Ja j\ t y^Lll j^P jU ^JLi i^jT 4..flja;« 

jt ^yi; J* ? -u, 1SU . ^1 IJLk JaSk> Jl J-^J oU^bJI j jkdl iiiU» ol^U 

. *j*>\iJi (S* jkW ^ \ * T ^ fU J J. Lukasiewicz ^jJ^Jl ^Lj ^1 ^ 

. v >JI ^» (Si jkuJLl oUJl UiiSfl ^p JU* ^IupL e. Post c—^ J^i ^.yAl 

^ j£c jli LUOl! ^L~>- flo^lij . [(F)] ( ^ ) y [ (T)] ( ^ ) wU» 

[ and j ] 5 t (* J-s^ jti v'^ W Jj-^- J^' Jj-^-^ Jlil J** 

^> c f* ^^-^ J-uJl ^ ^fr aJ J jO^I i Jjfc c [ p and ^ ] o t (* jyjLJ 

[ P and ^ ^11 5j uii ^Ul JjuJI [ /? and^ ] 
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y 3 ( >\jsh\ hj* Ul Up jlk ) t JUl ^L^U t . J^UJlj 

> «J/Jfl ^Iop^I ^ jl r . j r. . Jl^ j j.\f. ^jdl.^^Ul ^JL/Nl ^Ail oJl 
ITjI; iUJaJl >\js-Sl\ '^y^ ja <i jli ^IjlpYi J-ai J* w Up f . j oJUl jyiJl . 

jl oUlj . ^IopNi ^ vL>l ^ly U ^1 jJL-j . o^L, ^ ^juJI 

Jp ^1^ . ^ ^ ilU -ul^Ui^f ^ y^l ilop^l ^ ^ ^ ilL* 
^ [ P ] V jy ^ jl ^^il . ^Ldb jUjJl ^p .^T JUL- UJ&.\ oJla 
. U^l ^Iop^I ^ ^Ul^ Ul UL^- \ [ N ] 3 ^uil 

.... nx w x x n xvxoxrxr) + ^ = & 
[ N = 1 + (2 • 3 • 5 - 7 • 11 ■ 13 • 17 • 19 - • ■ p) ] 



> 0 lib . [ N ] a j J-l* j» jIopVI .JL* ^ IlJ ^ [ 2, 3, 5, ,p] 

[n] ^ ^Jir iij du* >j ^ jgi ju [ 2 top] ^ ji x ^ y> ^ jr 
[n] ^ ^jir ijjj [pj^^/lo^ j^. jji i^uy j^j ju ^jj> 

[n] 3 Jji jop »JU* 01 ^ 4ju [ p] jtf [ n] * ji Jjl ao* 

*j» Jji jop jS\ j> [ p ] jl J»\j?$ 0U oJU-l urjj [ p ] J-* 

. Jji jjSl iJL* dUi jp j t ^aiu Ji 

*U»*J JUl V L^I J ol>Jl, ol,WJ ^Ul i^-dl oU; oi, 

j iuj ouij s>Lii ^ . ^l, ^ ^ -mr, « i^ji 
451 r*Av< ( wn _ uu >c. Leibniz ^ . c jiiSfij t pvxv _ mr ) 

OLLJI ^ Jl L^i- ^ J VI t U^Ti j,Ul oVl* Jl oL^LJI J^i ^ 

^ oi^- ^ j! ^ . fa>ukl ^ oWLjJ1j t fa>uk ; 
^ jl VI t i^l > oLUJl ^ Jl>U=JI olSL£j , i^jjufel oU~!l ^ J,U*- 
J . Ob^l > ol:j^l £. ^ o U J,^ oLj-LJI ^ t > iJU 

>. ^ ^ Jlill J_ fJUs-J 5j jj^l ^ oLLjJI Jli JUl >l 



— 1 A \ J 

^ ^"^ C J ^'^1 ) ^ ^ ( ^UVI ^ [ r ] a- 

t'-Vb Jl . OU.LJI ^ Ui ^ oUL; JU- rf i J I^u ^ jl ^XJl 

^ jjo, > oJlT i^ULi i.u.H ^Ji j A . Einstein 
J a^jji 5 y Jl . i^^^ t >i J ^ ^yi ji ^ ^m, d 

ji ^u, L.u Likdi ^Ji\ .lxpi ^ iLLLi jj . ow;i jr j 

. UjTi J,UI \^\}\ iyjSfl 



> ^ ^ • ol v ^ J^* ^> ji^j oM^r 

> oU^il ;;b J Ui^ oi II* . ^ rli )l J iJT JT ^ Ui. 5 ,Ui Jl* J\ J 
J-u; ^ cJop oi opI^i ^ ^ ^^j, ^ ^ ^ 

^Y' ^ J ^ ol5Ul j* a*y dU, . J^-il J 

■ jkll J o^y ip_^i ,1* l^,^ ^ jrf 

O^LJI ^oli j,> ^ oU >J jtfUl JS^JI ^ y _ } 

<• C-an,.H J>S |T ^ ij> If ^J, ^ JUp f 0 ^ LJ) _^ ^ 
J>LI o^y ^1 ^ yUl > jU^Jl J> Jp jLfcjj ( _ \Aot ) 

£. >WJ i^Uj J^i ^ J J^U^ iJUj . o!>il ^ ,op J 

• ^J-^ 1 olp ^1 3 ii jj, oLLuJl 

^ ^ ^ U > ^ WaJl aU*Vl ol c «UUI ^u>o- 

JiJi > OU^, . yjj, j1jp SU o> ip^ ^ ^ 

olp^l iijU* J 50JL41I ^ i^l olp^l ^Lil^QI ,1^1 IJUj U>^U ,op J 



^ i.yjU ^ ^ 1% . s^l > olp^l ^ ^ ^ 
_: =>^ s ^ >' Cr** ^ ^ 



1 2 3 4 5 • • n 



•3 ... t T T \ 



1 4 9 16 25 • • • n 2 • • • -3 ... \1 ^ i ^ 

« >b- j e , ^ ^ ^ y . ^> ^> ^ 

> aJ j,u« juw j ^ • [ Ko >A ^ ^ 

J * UJLU 3 lJ*Sll i*^ ■ WJI **r* ^ ^ ^ > 

^1 ^ > oU^ ^ UoWj (» ^ ^ 

uJi\ j> j& J^^ 1 ^ ^ ^ 



. ^ui ^ji gjui jtr ^ Vj' ^ !i i "r^ j j-** - r 
ol Uuj wuiij ^ ^ ^ »>• °^ • ° ' 



TY 



oUJjsL^aLl Y*a^3 j\ JT Jp ok^Jl jif \i\ flJ j^£j ^L, ^i! ^UiJli 

^UJI f UaJl jli IfJ Jj-^LI > LUdJl ^ jlT lij U . 4JU-U, jt f UidJ <iyd! > 

V ,1* J r UiJi jli oUJUl! ^ <JLw Jp oh^Jl f Ui; J ^1 ^ jtr 

y> <j^l 4-i jsi; V r Uai y* JJLuJL! ^L, f UiJl jl . Jii_ ^l^ f Ik; jy£ 

• J L ^ L b ^ f U*J» J**t J*>U^li Ji ^1 y . ^ ^fl 4JULw. 

j^ UL^Ij . ^U^Ljj J 4ij}\ j j^III i^U j ^5jo^ jtd jw^L JJ jJUj 

j^o ili^ > OL-L^ fUaJl j-Ja; lil oL^Lj Jt ^^UJI ^ 01 J^JI ja 

J joy Ji^w f U* J U Jo Ji; h*j jl J_>- \^^> jCjo IJubj . U^ij U-^j 

. S^iliM il^ Jl ^ J y wLjj olSL^J ^ikuj t 4,ywJl ^ 

ji . £^y^ 4-*l£l LJ^Ijj ijw-i? ^Jsuu jl JLii! ^Ijj fUa3 J AjUaJl <Jl> y<J JJj 
OIjLp J[ flkJi oLL. J y£ ^1 *i ydl jjp fljaJl ol>JLU^ai ^^^i; y> j ^ IkJ yi 

JLw-Vl jl of t ^Lj! f UiJl Jx^J Jvjjs* \j^J iJLjJlj c J^-Vij c JtTVl 

OUJ ^SLil ^ ^ jiT UUs* f UaJl j ^oj i^U j i>U oLUlI 
^ 3^ ^ji jl j& o^L^ oo>J jUjJli . r UiJl ol^Lw. ^ Y/yj 

usy JJ\ iij u_l* f UaJi j ^ jvir aipl^ ^ jlw^i s^u ^ 

^ywJl ^ oL^L^ll J JjTll J^l j^Jj . OljU JJ 4JU1_ ^ Jy: ^UkJU 

ji i^^jr y m jp Sjoiii jir a j . P i; & j jl ^ r Ua3 jr jf ^ ^ r u 

^Ji ^ V ^Li^Nl IJu jli t ^LJI r \tdJ ^_JL ^ 

Jj^laL! > J^y>- L,Uii o^I of jf J ^KiJj i^Ljjl {J* *JL* jli ^JJi ^ . oL^UJI 

. ^UJI f UiJl IJla JLwl yb f Uai ^1 j l^i 



Atlij. jU,JJ ^-Ul ^L-Sll j if jU^, j Jsirf ^>i^j 

-: jl li 

fUaJl jli JUU J . <i~~z> jS- j_^J jli ii* jJJ Oi^ 1 * V- 1 * ^1 — ^ 

^, >5l ji^-J Jl Si* jJl <JUo-»l jli t Ufi J yAA* j± l^aJuj i-Jai O-iS' lij — T 
JLw'lj i v J jjP 1 4. j i-Jaill JL-Jl jli slAJjJ is^j . 

. U..:« fUaJl j£" 

j, U . Irf J^lA. > ^Lj r UU JT JLJl ji -Ui » ii,Ul (Y") t (Y) 

jt Jji cs\~j>\i)\ U ^iyu rfjJI ylsll jpI ^1 o'w^ 01 : Lili c oL>^ 
l^\>)\ oLLaII J_^i >Jj/ J} Xk£. (I lili . £^1 ijJ-l jw'^J 1 i^W* 

il>l 0^1 0>JLidl trij . wLjl ^IjJI ^ JIp 0j^ J 



Yt 



OL^LJI ^ j'\ Jp oljb^/l £1,, o>i jJJi j . iaJiJl oU*l ;i 

Jj; siiJi Ji ioJiil oUyi O^jo, I ytT ^ bjlL. oLJ-l oljLjil J 6 bT Jit iijuLl 

j~*>- jjl^ j^ Jp ^jjii ^ \^ ^ ^ j ^ ^ } 

V oiji^ii J ^1^1 ^di ii* ji ^ jp^, . - Aijts , j 
<p U; J vi « ou;i ^ j ^j, c ,, jsisJI J, j ^ 

. v-L-Vl 

^1 ob^l ^ Jp Ur i^jjdl of ^ ^| j^ 

j, jjiT . i^U-l oU,LJI i^J UJi Sj_^ Ur J* V 1^1 , jw,lil OyyiJl j o> 
S-ljj ^ W*!! OU.LJI 01 OjOi^ _ oU,Ljl ^ ^ ^ 

JJ i^ull jl o^-jjil tfy.j . oUL ^jUl J,»l Sj^ap qL JB iJL* 
> A • • f Ip J* i d )T z*i b^ 4 ioJiJl _j! ^Jl ^ A . . «U 

> nrv pip ^ Syill jci^ll oUL jjl 01 ^o*Jl -Uauj . i^-U-l oUyi ^ 
4 Aio^ iyi UjLxpI UJ ^Cc > A . . r U ^ j UJ>JI i^jull jp yij 

j^uii r ia^-V iia^vi jJL-^i olluii ^ f ui iUi^i ^\Ji\ i^Sl jjjij 

. oLiL ^il t b J iiaJ-l 

4^^ o^y J jiJ\ J>s Uu^ ^bJl J^, ji Jj J^t&\ V L^.| U 

C-L:* aij . ^iT t r 4 > jloJl oil U Uj^p _j 4 <Sj>-\ oU-^ <u ^ Lf f Lil 
jp >J^JI_, 4 i^JLil j ^ ^1 oLLp frlyeV it oL jjl ^ f b 4-.L-J-I J i,aJLiJl J >Jl 
J ^1 ij^Jl J _,|^L| ^jf'ly J^ J( ^ ^ oU^Cj * I yt J o^'Lf 

iJ^I ^IopVI J^iJ ^jb-jl JL> J^loil j J>J| ib ib.1 . L.bJ-1 oLb^l f 1^1 

_^i est v o^ ^yi iiapVi Jr o J j ^ 4/ o^^'j • u > 
r jjji o~ jo* 4iJc jr ^ r ^1 a* o-lp jl? jr ^* [ « ] ^> 

^.3 •• [p'"] ^ Jj^' ^ jij ^ js'j .. o ^joji juu jo* jr ^ 

[n] 0 3.ull T juil jjuJI ^ iJjVl jIop^I Jp Jw^. 

TO 



\p Ji z**±\ Ji Y . • JO j ^ j! J\p-I iSb* j . ji^l Jw>bj 

i^il Joy 1 . . f U Jl^ Axi^Tl Ji J** ^1 I^j^I J LJlit J5L5 jj^ j'j i >^5 >*j 
A • . f U Jl^ J ^ Ji «Li^ jjyu OB" J\j js-LUl JU^U ^ jj:> 

JJLJlI Ji~, J oljUNl Jiply iJUl iiJipSlI j^LU! JJ Jij . *^ ^ 

j^j i ys" j**> j\ jji iii> b^u. jt iiii j&j 

^ jtjai j ( >Aoo _ WW ) Gauss ^jlsr J jB" jUNl ^1^1 Jl JjUil *yuj 
. ( ( oU^bJI ^JL. v 1 -^ 1 oij f >J1 oUL ;i )) j[ -Jy Ji ^ — jj . i^Nl 

oub ;i j oir, . j^idi j ow>^ (Jipl *si > J! os*j)U ^ >o 
*>ji^ ^ Jjl^ti Jij ^u* Ji ^ ^ j^i o^i v^J^ 
_ ^jUr j^u> . l^ti ^ j& J -^1 ow^j 

4J\ JJi J* j-JaJi f Monsieur Leblanc J~Jl ^-1 A-ui f Ji L~Jy UMjj 

jUhj Vi J ^ o' C^i^ Sophie Germain ^ J^> L^i V^j 

JIT, ( i^il > O^iUi ojydl ) jJI oNiU^J ( ^->^JI 

oA* Ji. L ^-_ J . ( a'jLU To. Jl^- ) ^ y> Ji/^ ^ J^" 1 ^ Jj 1 

il^ill O^jU Oil Jij . M^y.^' oNiUll jNl O^Uil 

SJli^aJl iJiUUJ J y ^y- » lT 3 ^ 8 oU > 54 1 

01^1 J. J OU^JI la* Jl> liSUj .. ol^I ^ M J^UI a^.^J UN, UU^ 



Zero > >-« iJT J If . JU-l tf^l lS-^i f UkJ( >-ll flJ*— I J v/J' J! ' 



Congruences oLiUaJi hjal y> JJLkJI ^ JUJ t£Jl!l *1jJJ-1 ^} 

["„ = 3^J r = o iJU J *>^J . [ n }oj Jp ^-JJl ^3 > (1 0^ ^1 ^ ^W** 

[ ( r ^Li* ) > Y > = > ] • j v-^" J 

t t t > c Y c o 4 A _ t U _ < • • • ] J ^ap JTj: jl ^1^1 >*j 

r ^-u, \ ,Ji^ [ < ^ ■ ' v 
• r ^ 

[....iitiircir-ti-ii-iU-t.. ]^p ^1 j ^ap jr j 

l^>-JLii[Y]t[^]t[«] Jii jl ^11 > O^l Olp^i 

^ ^ ap^I ^ 01 0^ i-Sj* Olp Ji IfrLai ^p^ Oj 

jIjlp^I iP^ ,^^[ n ] o ^ ^ Jf J • 5-^»j V> J 

Jj^l *JU> Jp oLUp JuyJ j£JJ ^ J . ^> ^ [ w ] 0 ^ ^>w2Jl 

t ^-jj> JLij . OjjJ-I Jl c^jJ-l ^LJ>I ja lo^L iJubjt SuyJ- 1 U-^ ^j-^j iss\&A 
— u~ + Y ^r- J^Ui! *>^i . [ n j ^Li* oUitS^- j Ol jyo Jp e£ ^ oN^U- « 7^ J ^- 

= [1] J,[>] = ^ ^ [x 2 + ^ = [2](mod3)]( r ^U. ) [Y] 

T 

[l] 2 + [1] = [2] if we define W 'M [ Y ] = P] + [^] 

[1] x [1] = [1 x !] = [1], and t [\] = X \] = [\] X [>] 

[1] + [1] = [1 + 1] = [2]. [Y] = [\ + = [n + [>] 

^^l^ oLU* ^ c[„]j^L^ i»v*— Jl JI^SO Wl^ll S-ljJj 

jl^pSfl S^Lil > i-ljJJU 5ie> >y ^1 j ^ ' ^ 

oLJL>, c iy vUJI ^IapNi 01 JO! . 3 |jL*Sll i-tjjJ >xJ) ^1 

_^ If Vy_k!l jIap^L i,lJuj . ^>^JI ilopNl ^L-J- ^ y» ^Ull < l>e:ino > 



TV 



jf- OUjbd OLL^ ^ jljLP^I j^t 4P y^y^S V*?*^ jlJ^pMl Ju. j>jC ^JJ j ^ j 
^ £ y yr j\ ^g-j ^$0^1 °\ ^ J Cauchy ^ £ oUjI^u <Ujjl* 

Oj?" j . Jy Ji-r 14 7^ ^i 1 ^ <~~~Jl jIjlp^O Dedekind JuTjio oLp ^laif 

JUpNl d Jub j . jllSlI ( M n _ ^ At ) juTjuj ^jLi^j l^L* Olp^kiil 

wf $o: \ j . J4^ J^r Ji c^LJ~1 ja lo^i? ^dil ^ oLL-*Jl ^ Ju^u-J ^Jl 

* * * * 

oJbJL>- oL« Jj J"^' jlJLpNl ^jA j* OLJ JJ o^ll ^1 jj*^ £^ J"^ £*J 

* * * * 

s * * * 

aJU> ^^w-I Jp aJLJ! jlop^fl *b Ji aS J>\ jlop^l J ^w^jl JLii . ^u-wd! y}\ 

. 0 Jj Jp (jjJ— W> 

* * * r ~i * * 

i Jr ^Jl J* vcJaJl jIap^I o-JlI £-1 jjSl JT «ol J<- ( . ) >-ail yu» . *j JA 

. J [(*. *)](fiJ c «J) 

(... i ( & i «J) i ... * ( r i T) t (T i T) i (\ c >)) 
{(1, 1), (2, 2), (3, 3), • • • (*,*), • • • } 

[ (m + 5, m) ] i » + r ) 'j^ 1 > W C 1 ^ 1 J 5 " ^* ( « + ) J-uil 

(... i (<* ( o + «*) ... t (T * A) i (T i V) * (W 1)] J 
[{(1,6) (2, 7), (3, 8), • (m. +5,m), • 

t [m, «] and /d , [O t (*] OU-j^l D^.j . [m, n] [-u t (*] i Jr Jb oU^I 
js^l IJU f U*^.j,j [ P + n = 1 + m 3 f + <2> = + ° 0^ tit Jlil^u |p, 9 ]] 



[m, w] + (p, 4] = [m + /?, w 4- <?] 

[<2J + <u t + = (2) c - [<U t 

[m, w] - fp, q] = [m + q t n + p\. 

[r c uj = p + r c n + o] = p t i] + [Y t o] 

So, [5,2] + [6, 1] = [5 + 6, 2 + 1] = [11, 3] 

[A] = [o] + [r] ^ 

[3] + [5] = [8] 

[A 1 1] = [1 + t 1 ) + o] = p t 1] - [Y t o] 
and [5, 2] - [6, 1] = [5 + 1,2 + 6] = [6, 8] 

[Y-] = [o] - [T] J 

[3] - [5] = [-2]. 

^ ^1 ^/JL* ^J- UU. J If^l j v> J <J^~* ^ ***** vsJaJi ^IapVI j 

. 4.« — all iLUp liU* vl — -J j £*jU aJLp aa1a* 4^>waJl ^IopVI j 4 4.4 all j 

jJbJl ^>» c >«-w ( aJI al-lpVl ^« ^Ijji iblSot yk+a£ i~~J! jIapS/I <Pj^ Jii yj j 
(... 4 & i °) t ] [ y where 4 is not zero ] yL* =£ ^ J^>- ^ ^-Ji 

oir .[(p. <?]] [^c ^] ^ jwcii^ * • " -(p-fl).- ■ ■)] 

[... 1 t °) 1 ••• ] Oli L+^J <~JU jJji [ /> and $ ] e! t O 

5 J^> J* ^ ^^I^Vlj-ljjljr [ { • ■ • ,<p,q) • • } J 

^^J! ^oJl . ^ J\ [ n ] u [(± ± ] (filo ± 4 ±> 

9] is equivalent to [r, s) if ps = rq~\ = Jo ^ 1*1 [J t t Jl£ \& 4 O-j 

: oLLJl >j 
r J<2) t u-«J + JO] = [J , + [<2J t Oj = ^ + ^. 
|- 31,(1 T = (P* + t r ' J J is (P* + V. qs] 



and the difference is [pj - <?r, qui. 



The product \p, q] x [r, s] = \pr, qs] and 



tf] -5- [r, *] = Ips, qr]. 
f v c r _ "I = r ~ i [ o c T ] = — jes*S ^L-- 1 - 1 ^W-^ J^J 

V 0 _ _ 

t u ]=[vxo t( r_)o + vxY]=[v t r__]+[*cY] 

? ~ = f ro 

To L 

[ > e — i u ]= [ ( r — ) o 4 v x? t ] = [vcr_]^[o t r ] 



^b^. SjLp ^jUJl iiul=Ui . UJi Jj> ill** jJJi o jl* ^bi£ 5^ 

^J! JT apj^ [/?] J ^ : JU! Jlill J oUftall j, o^>J\ J>J! 



1 2 3 ;i 1 — — i ... t I. i JL t *uldJ 

• ♦ J y _|_ O ^ v 



2 ' 3 ' 4 ' '/i + r 
j^/ ,> [^] J Jl wJU ^>a; ^ului! ^ 



J J*J ) a-A-Jl ^* W J^jll aaJl [ y ] il J Vj LLs V 1^1 

• ^ jr ^ 

~**y* J «*lr U u&J J>f SJtJl jUpVi <~l^ Ol jl £s 



(0- (♦)•(*)■ (♦)'■(-)• 



• 1 


2 


3 






2 


' 3 


' 4 ' ' 


'/I 


+ r 


2 


3 


4 




+ 1 


1 


' 2 


' 3 ' ' 


> 












If , 


1_ 




2 +* 


3 + * 






« 


» , 




> 



\ + o 



r y ^ 

c J_ C It — 



^ + ^ i r Y 



» — ^— » ■ (tor A: a constant) 

^ ^ OLi [ r J Jl ^U* ^1 ^bdl ^ ^ ^ ^ .op 

[ r ] </• Jl ^1 oUflsdl JT Jp ^ J^i J Jp Jy* [ r ] 

> bop Oli . L~J ^ ^ J] * Ji5^ j^i Jl oUb c^jLL" li} 

i-iJbLl ^IopSO v L^' ^ obtb Jp u>yu 01 jSCc oLLJl oJu Oli t i^Lj 



^yd oUb. r (J^I J! 5^1 > oUbll J-JI 0^ O^bJI J?? ^ . 

jp i^ji ^' ^ • ^ ^< ^ ^ ^ > i,apN ! 

Ji cl* ov> Jl ^ « » ^ / jI ^ • ^ ^ > ^ ^ 
^_ j, jh\ JL_J| al^l p-ii ^ ^ J! 

^ jii jAi Jl - r> • -r y ^ ^ «"* ^ 

"-2 X ' \l 

oU>iJi >~ J j^Juj J^M jIj . jWi j&t • Os^r^ 1 v>* ^ a*** * 
3 op OjJu Up ^ ^ ^ V* £=* ^ ^ > 

Ul Jp <~~Jl > ^1 ^ Jij • ^ j ^ e^" • J 8 

^ Jl^j . Jfc-, M w ^ ^ ^ *** ^ ^ ^ 

JT Jp ^ U:> : Jl alJpSlI ^ ' ^ J v^' 

u, jr ( uuji > <ssA\ *>j* 5 .os^JzsJ'^ **#3 ^ ^ 

bop Jp^I JbU ^ ^ > ^ ^ ^ ^ • ^ ^ 

^ij-J'-^W* ^. ^ii ^ ji^i ^ j • 

^UJIaxp^^cWI^ ^ + J [5,and5 2 ],J t J 

. a + ft where a belongs to] T J J> ^ - J! ^ 1 ^ + ' 5 *- Jl 

^Ufcl jT Jp LJI a^p^ tfJJl ^ yk'x + r - ^ • and ft belongs to /?, 

[ a+ ftwhere a <-3 and ft < 2 ] • T ^ jrf - ' r _ ^ Jii ' ^ - + ' ^ 



rr 



pUi^-li ^Ll >lj*SO V ^JI_, c >ll jyjU." JjU jl U> j^. «JUJj 

w-l— j-j £ / = V~J T^V - O 4 OLS-i*. Jbjp £ <J and Z> ] t I [ a + W J 

[a + bx~\ ^ + \ ijr 4i j\ ^ jUil ^ ^ ^r^ii 3Up vi 

O^L^I ^ . [ VTJ is the reaI num ber - 1 ] > - = '(~>-V) SUI ^ ^ dUij 

V> £ tjjt 01 ( Ulo _ U . 1 ) 0 ^ ^jj^l ^ ;i ^1 

U*.j « ^LLI aUpSfl ^ V>l uUi;i ^ <L> ^ a*, . U^l aU ^|, j, 

[a, *. c. andrf] i t t ^ t | ^ [ a + fc . + cj+dk ^ s + ^ + 0w) + , 
JUI ^^Jl J ja? ; f ^ [ /, y and* t >S t o t 
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1 
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-si — 




\- 
















\- 











[ l J = k but ;7 = -k ] ^- = J&J & - 

: ^ui [ /, / and eJ t ^ c 0 Jul 
T £J + o^T + fi) + <^ + o^T + ^ = (fi) + or 4- + ^) 



rr 



T d + ^e) + dor + + el + ^ = 



(j + Jk) (1 + 2i + *) =7 + 2/i + 7* + * + 2*i + A: 2 
= 7 - 2* + / + k + 2/ - 1 
= - 1 + i + 3/ - k 

However, 

(\ + 2/* + k) (/ + *) =7 + it + 2i/ + 2/* + *j + * 2 
= 7 + it + 2* - 2/ - i - 1 
= - 1 - i - 7 + 3* 



^ t5*J Sajli jtsi ol jw^i; U jS^Jj ^IopNI ^ oli jj.^U ^^Jl ^owj [ n x m\ 

... f2x + 1 
. oUy^ail v 3^ + 7 y 



*v + 



rt 



oIa ju jJJ3 . o^^Ltii ^ ap^ jl o*>lSLii a- 4,1^1 

•jLJl v-l^ J » : 5 Jr ^l Jp oL,>i J* o*j«J ^ ^jj-l ^Ljlj . fL^iil J_, 
oLj jp c->JL "aJIjJ j ^ jjL, ^ . £ 9 J £l 3 .r^ J! lSj ji J] P J O 

) ^> J C-JI ^1 S^l ^yt. JT ^IkC JUL OUL^ 

j » . Jp a;L>; ^p jj. rf jJ| i^,^JI oU J^j ^ . ( fc>f 3j>^ 

OLJl oLj ^ jjaj j OLJI jJL" JJIlC ILjl* 4^ jl A^Ljj |JaJ jP ^^vij t oLJl dib 

iJUij SoJli /Tt J^oil II* . UijJi\ j mL )\ jJiJl ( oLLwJ! Jp JiiU: ijjUl 

. A^ijA^I ^lOP^l Jp 4^ 4^1; j 4jL» ^JaJ 

^jjO^L-Vi o> J ^ilp oij uUL ^11 J o! J jl Hypatia ULjb ^ 

j^l^f^y^^Ul J^l^j^-L^^j Jb.j . jcLl JiJjUl oLiJLllj oLJ50l 
Jic^ JUpL Ij/b ^jjl jyJULlj vy J! ^ Jp ++ Jii_ (JUT ^ 45? VI cJ^ 

S^iJl o-u j ^ip J p^ju oL-lj^ yup ^LJ! j y^P ^-^LJ! >ll 

J> iUI VUp! ^Lj! -y ^ r oi ^Jla ^ jcLl 4,1^ ija, 

f—L, ^^jJ! Fontana Li by j£j J ^ Ji. o^JLsi ^ly. U 4^c. ui>j; ^ O^^U* Ji- 
( v , ovn _ ^ a . \ ) Caradano jbjtf j ^ j ( ^ooV_ \ ) LJL^^U 

.(^ono_^oTT) Ferrari ^ jl y j£j j 

. ^yail ^1^1 Jyill ^ijl J J.Ip (^.Ul ^jjXJ! ^>L»^l JljI no J ^JL^I * 

. ^y*Ai ^Ul jyili J -uilT tfiJI i 5LU1I j jJ-i i ^ jjl yi-i ^UT ^ Algebra UlT *iJeil ++ 



TO 



; „;» . . fU- ^iJjll Nature and Growth of Modern Mathematics l^LS" J Kramer j^/^^ 
. wLj tfjL-, j, Fior U jjdl C jA\oro r U Jly J «J» Ub> Sjlsil 

o/* u 3 j*> t jsuj y. ifJJt j.L-!ii otj 'uu, ^ J j<l^. jr > o&j 

Ji ^ OK* . JJLJl L > Os™ W >~'J • 0U,Jl / ^- V">- 

p<,r-._UK>) Fero j^i ^ iilbJl tf-j-d' ^ l*^ 01 fix;' 

OKj . i^y j.U, ^ Jfl-il j, ^ li* > Me> > J-«- J> ^ J"J 
01 J Ubcb-jU ^iLi Jlij . *LWUjU y» L_~-i oUibj ilsJ Sijl-il J ^L* 
tf-jJl o^iLv JJ- lijiB i Ulsll tf-j-dl vi/^Lv. > 0^" tfjL-il ik-l 
^ oN,U. ^ SLU ^ J^f . J . ^1 il^ll JT ^ ^bJ JULj . isMl 
. tfUil J C UJI j, ^ jCm (1 di3-Lj j^j iJl > If ^) iilLlI tf-yJl 

. tf,l ;i jjl ja oLJl «JaUil JJ- IS>U _ Obi jl& ijLJt OK* cSAJl _ <^jl> Jij 
JJ- idlill ^jjJl aJjU. L> (O^i-. oUa~~Jj oU,_^u flo^l «i> o^^'J 
f Lij-l y> «iJli!l i^j-dl oNoU. L>U>- tf> oiKj . tfjljl fe-jJl oNiL, 

t i^ULl "^jjJl JJ- _ ^ > ^Ui . j^Ai)\ j£ o^jLi ^ ^)\ Jp_, 

Able J,lj i Ruffini j4 Jj ' La g ran 8 e ^ t> ^ °* ^ ^ ^ 

i^uLi ^jJi i3.Lv J_,Li ( ^A^r _ ^vrn > £i^N OK" W ga'ois iyWj 

. ,_jjUliJl 

ji^ij jjT ^.j^ji ^>bji ^ jr _ tf> c^'i jt* ^di o^ii jsiy j 

aJ- <s *Ju Oi JJ jJJi j JJbLl j 3 lijeu J yJl 0 JJb J*- j Jail j-J-j . kj^r ^L^T 

. (( Jj>Jl) iLli t Lf>- jl 

. a»> jwj >ji ^ ji rfJ ^ r-^ lUi > 4 ^ * 



n 



ij-bU OljjlT jUAtf-J Ji'li ^.jjJI ^ oViUll JJ- O0>u-Al Jjil^ill 

^1 iJjUilj . jjiJ-l ^ iy^l oL-J-l oLLJl Jj SiUVL oV^Uil J a- >-l i 
Sk-I^ J>JJ 5LU ikU« jjiJ-lj oL-J-l oLL*Jt Jp Jaii ^pt Jyli 

ittjS J> jU.V y^^Jl j, ^Jtr . vildi ji jJk j| fUiu-], SJUJI 

* * 

1*1 j, Mo, ^1 iJllVl ( \ Wo _ \ AYT ) Noether jJoy ^ ^jjUl 

^ J*J • Cr**>- CJIT jOJi -U, f j*LV j\ jcijllju, ^ ^Jl 

. ( Noetherian rings ) Ifjfl *»J^ oULU i^>U j CjUU-I ~*jjai j ^yl Jl UUpi 

oUjjIy c-^ vi-a* ^ ^L-^ y, ( J^**&\ ) cf-ULSJl joLl ; J yJl i^Uj 

oL^M J jJ*" Ji j^c ( y u J| Lj-^J v~JL t.;u-. uidl oL-Oiil 

Oli . iiL-^J| ^,^L| ^.U! ^->U oiLi^fl LU OIT — r >Jlj 

' cJljU i^LLl Jj r • . f U JJ ji/Vl Ub ^1 ioiisll ^.jlAI 

i^U v^-, J^; of ^ ij> sii- jl i.U s>J l^i Jp ^^Ji Jl jj>o i ^.yvi 

-o-u^j ^ojii oi^o. out., oitr Jii ol^lji ^jb- ^ u>j . 

TV 



. LjL^. O/J ^1 ^ ,LiSll 0) 

. iijL-i. gilyJl cJlf objU-i. j, oLijU-i. (f) 
~ . S^Us, j/; ^ Uj^I J>\ sLiSlI (i) 

• ^ ^ <°) 

. t$ ikii ff-~* ( ^ ) 

. iiL-j v>? V^ 1 ( l ) 

r-j o 5 ^ » ^ u ^ ' * S "* L ~* 1 ^ 

^ Jj f ^Ul1 ^fcJH c > M>. «]•£ J* ) ff~± ff~* 

<J .-.,» Jjul j*^^. oUL-j oL^ ^ c-ii oai a^jI i)U_, ^ 

. jJLJI LjL-i. ollHl JT 01 J* 
a* f l* ^ vj* 8^ '^^J 5 -* uLl ^-J 1 - 11 J* 8 Jl uesJ^/o* ^ h ^3 

X . . Jl^ jju j . i-JLH< jyLl I jfcj jj^ IU^\ l-xil obi>j OjI^.j 

TA 



Ge xletic 

jli^l ^Idyll ^ j ^ip ^liil j yill ^ jliil ouaJ! J . ^ oL^jJlj oULAl 

jl J^>- Aj-Utfl V ^JLa Ujy: Jk*l i J&\ k^Jut jl ( ^ VVV WT A ) Lambert 

^ OjO>. ^ jj J l*jj iiL* jl ilMlS* yil Oij jl jl) N LjJ jwii^ ^1 

.iJP <ui 0 $^sj ^ ^,la,.«Jl 

. <^iJl ^kJl jt ( M * • _ ^ AT O ) Beltramo ^\ jA» )\ t £ jJlLU ja ^ 

uLi^ o j& 4jjJ C-Jl^ O jy*^/ jl p-^jj • ( preudosplere ) o ^Jl ^U** y* O yy*^/ 

Lobachevski ^J^LiA^ ^-Mjs-J ^jjl • U-*^ ^ ^-^i ^ 

j>J^ JwliSllj ( > A *l * — ^ A • Y ) Boly ^U^ ^yl t3j£\ 3 t ( Uo*l _ WU ) 
. uLi^ !yLim ^ ^^j^-jU- JjTj( \K\\ — ^ATn ) Rieman jUj 

iiii* uLi^ _ ^Nl j* *>U^ JTj ^lyi;l Jp ^L^LiJ j ^Li ^ ja JT jl 

JT j^jl . wlsU <JUl1 ^2iU l^j JjS/1 iujfl ^jlBI oL±~* l^j 
oU^lJlI ^ jl^ N iOp Ipij ° ^ A » ^ Jil ^liiil LI Ipi 0^. oL-Ajjh 

• l/- J* J 4d-UU^Ul 4^-JLiAl ^JU;! ^ Jjl OIT ^p uWjl 

j^r J^Lcjj . ( Tensors ) obLiJl v'^i ^W^J -U-Jl y l^jjb\ J LJ^- 

J-l^Jj J-^U" J*Ui> j . ^> jUcI J ( JJL>JI j a^-jukl j jJr\ J ) oLJLp ^. ol jUJI 
. Jj?UJl J] c^^^j" w j ol>L* J oLJLp obLiJI 

Oli ^JaJ Jl O^l 30jI^« uL^" ^Ij^Jl tV^A ol«Lp! JOc jy~* a^x1\ C-juUj 

Ol>cu^l Ul^p ^ ^-J^b ^1 MTo« Ui^ ) Klein JT^ ^rA> 

. J^Jl <J y OltUai J ( JbiJl ja Olp ) *Lil ^P SjLp Olp oJu^ ^Lp j t L^oii 

p^Ll j JiLJl jl 4 ^1 j JCjJI Jp JiiL^ Ol^j Jij JUu^l JLi olii ^1 ^ iJbh 
cLil J^Liol j OUI ^iVl j • OUI ^iVl oJla jjl- cJ- 3 jycu N ^1^ 

ja JUJUJI ilbbj . p^J-lj JSLJI >J l^j JUaJ^lj J^UNl Jp Jail^ V-JU* 

S^jl^I ^ Sjuop lp| jjl ilbb jl |f t <,JbLI J I^h—I j^iJl jw»ljl 



jjlb^ l^liJaJ^ L^-ili JL^ J oji-l 4 u^I3 ^Ls-Ziflj UUJl <*-JaJl a) jl^w*^ 

. iiJI j d ^ ^Ja— Jp ^~J& \j y i-JLA Jvj a ^iu- Jp jUj 

jLw» ^ail i*lp Ai^tj j . JaA-l yt ^ ^ fiU- J*" ^ji 0^ ^ 

*-*y I Jp UJJi Jl SJpUll ^ jLw» ^ail *&Ui . ^>^> Ja>- ^ ^x^*^ ^ ^ 

f ^ -UP ftL^Nl d jJeu OU- U yJl fL-oJ Ji> o^ixll ^ ^k-Jl 

^1 . CAL^I i J» jia^ ^ £ ^jJa-Jl ai* Jp JaiJl ^ Ol jL-l! ^ai! 

Jp LwO^-Mi Geodesico l^O eS^-^" *Uaa)I J ^ yja^ Jp JxiJl ^^jl 0^ 

olia^ jja- Jp **Ui o>3l f J Uly^ >C i^b ^ 3/ Jp ^Ja*it SylaJlj . ^ 

v 1 -^ 0* o-y uyjs*-* J ^ ^ 

JjSfl oLL* £jSfi Jli (T) t (>) ^JUBI OLL* J ^tjcf. fJfaJLl JaiM UjLlJ bl 

* < * « - 

^ <u! Ubj^ ^ /-\ U — c u *jJj\ JJUl^J jl k> ^>JI ^ii . a ^SOI ^Jau- Jp 

i^J«jt> J-Jh y I j . Olla^l Jp h yjl JUpVI J iJL^ JLa^ 4j-Uiil 

}\ j-Jl jl 5i^i>- ^w?^ ( \ _ ^ ) JUl jS^-iJlj . aJL>- Sjj^L J ^Juiij 

[WRET]^^^WI 5/JI ^U: [nRSt]^^,,^! 5 y 'Utt .l,^ ^Uu 

Wjj [NPR] • [RandT^i t J vjcUJl 

jlil ^ ^J,l d\ £j*y m ( \ — \ ) J^LiJl j . ivOiil^l ^ J^l ©Jub j 0 ^ a • ^ 

• 3^1 ^ Jp tfj* ^ 3^b 

J ^S}*?. *J£~A\ iai^l JJL^-J ijJLiil^l L5 SLXiJ UA Jp J^*aJ~l j 

^ Akoi ^ Jji; aJ c ^-^iiV 4^w*bLl oLJL-II Jl-Ui-Ij ( T ) c ( \ ) oLJUll 

Uaij . f ^Uil ^J-l ^Jai; V ^1 L«o3 ^J-l jy» jl^ V i-\p ^y*^ 

^ aaJI^I 0 ^lj . oLJLlI ^» <p j^rl oi^ ^-w-LlI ^- i i £ ^ol^ Jp i~-Jt^U 

. oL^Jl jy 2 - J aJUI^ Sjji Tractrix ^jS^j^S jb\ ^>»-> ^^Jj^ ^ 3 




J\j <iS\J\ ^1 jJ^Jl ob 3>JJ >SL| ^Ji ^ ^ ^ ^ ^ .,, 5 ^ 

.<r_i > 

,H>aD »>Ul ( ^ cJLSt\^\j ) JL-ji^ 0U»^ u» JUaiLl Li* [ AB and CD ] 



Y-j [ PFG and PLG ] el Jo t OUi yX\ . ^sy^ j> [ L and F ] ^ t J 

yJr^ ijy ^. } \_ XNY ] u» v«- j-^Xl jJl JUJai V ^ l»U Jb-lj 

^-UiVl^^l J £JsLl Ujj UiU o ^ A . ^ jit yfljji s^ji ^ [> FL ] 

Y ^ 




it 



Oji\ Ju> i>>^>< j^L^I ^ij . vV^ 1 OLU^U wLjl i-ljjJi y> J~U*Jl 

y>*J$ \ jX^oa AJUaiLu C-JK" Ji j 4 ( f J f i * — 1 ^ ♦ ) Zeno ^Ju ^L ^il 

* * * 

j>^> ^ v^J^ j^ 1 >d j Jl* oJlfc ^ii . SU^JLJl j ^-JL^i S^O*^ a-^jLi* ^ 

AjajUl ^ jl Ju^ jTj JbN dU3 Jiu ^ -uSf . JLJ! J SU^JUL JUJJI ^ Ll 
01* JUL j oU aLU oU^JLJI 0 *ii>JUl oJla -lpj aU^JLJ! Lxj jJI 

j . . JLjOJLl V> r J oU^JLJL j>JL jl v-O^ j • ^r* JJ«i s-O^' 

v^j^ 0^ ^1 ^ Lla <l£jJJ j .. JLJI v .Sj J> j SLbJUL JUJJI J s^j^' JJa-— 

oJLA J^j . Lb I SLbJUl Jp ^J^, J 4it» ijJL^ J J*Luil LV V bJLP Ji-io jl 

. ^LJl li* oV^ll oLubul) ^jJ-l J~UJl J^j . aJL^ 1 5 

JJi; j ^ ijVl ajoLi* 2jJ&~ jU <jL*Jl J 5^ jJtsi 4^4j 3 ^xi Jup aJU JUL j . oLbxLJl 



tr 



t oiwii ja ywJi j ;ul^ our j, o^o oi p^-Ji u**^ 

aWJI Oli dJUT Jsj (I bl -oN t 0^ i!U- J J ^ (H— 11 ^ ^ ^ ^ > 

. LTL- 




11 



oUaibdl ti*^ j Godel JjU- O jjTj Cantor j^IT JLpI C-^L. Jij 

>J • %>r^l C*^ (H^ 1 fJ* v^-i JJ l^e ^ O^i \ I* >j 

If i*»UU oU»Ljl J^l J Uku oLip iJU cJU» oii i^*) J^tit oujU; jfjuL" ^ 
Russell J^j-Jl^ jL_LjJl ^Uf^Jl ^-M 1 L^oi ^1 oUiL^dl J 

uu-j oir ^1 oa. j *ju* jt j-ij ji» . ( > ^v. _ uvy ) 

OVlj . j^^ijV l^k { ^jjl ooil JWj J50 iii ji IJL* jl jjj Jij . oyLl^ 
• y (H— *^ (1 jriaJl j- J^U-l JIT y» ? 4_i; J*>UJ) jU- ^JUI ^ 
^ J^-j ' ^M^ 1 U J • 3^- -iJl y JIT li <_iJ Ji J^U-I JIT ^ 

[ s ] cr o^" i 1 b l ^ J L s ] ^ o^j jr . 

? L« — Jp <j;>^ ^11 Sp^I j£i U . U-^Jpj /Sl^-aib- -up 

. li^j .. ( Y ) Jfti ^ J^J ob>U J>yu^ Jlj t ( ^ ) Joi ^ J^j ob >LI 

+ (^f^)ii;^ Jw» jl j** j ^ aJ J^l ^ J\ 

Jl ^ cr 11 ^^Jli . M» JJU iJL^ . ^ U ^ V oU^il Jf 
^ oljUllj t ( ^ ) J o^j ^>SfL ^ULI oljUlj t ( . ) ^>^ii ^l>l 

oL^l cJki^ bli liiUj .. ( Y ) J al>Sfl ^ oljUil 

v^V • I* J oljU Jl d\ ^jf, ^syi 

0 jo, . iWijU LJb ^ * ( UJb 
^ c^i* ^ « LJb W » ijLJi CJIT bU . ijoUi- v ^ ^ » ijUJl 

\U* ijL* 1 Ufl^ v id U 1 .. i^UJl ojIT bjj . Ux^ ^Ji dJLIij 4 Ul v ^ 
^yJJl f UkJl J Oo4 V ^Idl IJU . Ub W IJu^ 4 Ub ^isl N 
OUjUij . ( (>) ^yuJLI j V^i) >\JA o** 1 Ub w^J^t lil 1 ijUlU . Lt ^j^LI 
io 



•j . ( (X) cJr-i 1 j ^ J) >] y 



N oLL~ ^ cJ^ Ob c SiUl oi,^ _) J objaibuil ^ j,Ui j>^\ 

. ( \V\n _ \1fl )Leibniz| Ju>-yr- jllSll ^bjlj ( WYV - HIT) Nwton 

■^^^iji jtfl J^J oUNlj 4 ^-Uftac ^uJ-l Jbf ^ vV^ 11 ^W^i 

^11 ^ 5,jgLfcjl v-^l Sj&Jl oi ^ *Ui . 

il» . iUJi »I» jcp ,1 lii aJai; OiP o^. v-Ui 

Ajoii JT -Up MyJLI Ob_>J.I ^ ^ II* jwaa.j l ^ -UP JUT}U ^ u-* 1 

. ».L>-lj -UP l-lpb. ilai Jf -UP iLaz* jj- 

: ( \ t \ _ ) 5>3I Jp JW u yJil SJ»jJ» c jjis-l 

- - = = ^ 

fjc if jc is irrational! 

> =/W = (o if x is rational j ° n the ,nterval 1] ' 

jS^Jb JUI . =/wJ(^-)^ = s aJI-03 jUl jSLiJl j! Jl ^ 

(^P = ^ Ul il • ^WS' ^ ^Ml t JaiJl J -UP J^. > ^ ( ° - ^ ) 

• [^] - J-** i3,JI ^ [ * = °1 

: j iiaii a^p jLaJ^l kljJb- ^Juyu" JJ JJi 

lim yr^=yra;. (V = (-) ih^ 

jc — ► a 



1 






* 

* 




* 




* 

* 




/ 




* 




* 

/ 




* 




* 

* 


1 


* 




0 1 










/ 








/ 




/ 

/ 




✓ 




-1 





X o- 



f(x) = fx if x is irrational 1 j* = : ( 0 _ > ) j£jJ\ 

| 0 if x is rational f ^_ t 



lim „ . i ( a" ) J W 



^ J] ^ [|*-al< *] 5 >| f - Jo? ^ [ S >0] < 8 J^y_ 

[ fix) -b\ < 3 > ^ _ 



tv 



i J* «j»4tj li* jiyfcT ute-^J J* $ 1\ t b.-b* ^-L-il 

^-J > J»l&»> J->UJt Cauchy ^JiJl ^yill ^bjl Oij . J-iil 

J^*-. JU^Nl iSf-U l-M* Mengoli-Cauchy J^s> J*l& p-l 

OUL-il J-tf J j±Jj JSjJ j> **T Or" *3 ■ ( - ) 

J. f J^yw v^-J • oULw ^-.U* Olil^ *Ja=> 

S^.uM JljjJl J4& J-f I JyS* <-A0~" ^wu! J-i-J, OJI Darboux 

^ > J ^b;- ^ >JI ^bjl -lij . JU^I f OP JWii ^ 4^ JOP ^1 ( Bounded ) 
U d^e U i> J> iajJuM SJtJJt ji C-c- tfjdlj _ ( M W _ > At Y ) 

. v^Wl ^«AJ jlr">0l JLpj£)I [H,] I { Jl» ) 1^] ^ 

J. ^ ^-.^ ( _ ^AV« )Lebesgue *-J & f U > ^ • ^ f U J J 

: j'vr ^ [yw]<->> ^ *]] 

Va 1 



1A 




a X! x 2 x 3 x 4 x 5 x 6 x 7 x 8 b 

5 ^ [/W]<*~ y ^ [ 3> = fix)] <"-V V «>WU ^1 OUj ^uyjj 

: y> [fa, fr] ] 4 '] i^sill Jp JUjVI f OP J,U; ^ ^ -Up Uj 

I 



A J \ = <U 



lim 
Ar, -* 0 



lim 



Ar/ 1 -» 0 i - i 



2 UM 



AP y^j . J*UJl AP ( ) ^-Liit f y^ Jp 30^1 J*l£d! AjJ ,Juyu 

A*Jai jl OaJI J*& frUai jl c£ y^. ^ j\ A*Jai J*Ui 0 j& Ji J*UJl 

AaJ*S ^Laa d\ ^LiLl L^yu Jl ^ -Ol Jp [ JT^J JuU U Jjj . JL*Jl J y tUai 

J^k <^ ill £ ^11 ^ LL. ^ t 0^ ^ ( ^ ) Ji yw» A^i 

a*L> aJ^ ( Hyper cube) (( J y » ^Li* Olj c v^L. dJb-j A D^SC 

J aJUI Jul*)! jt&Vl d\ LaJ aJ ^ Cr*J • *3 > SJb*j ^ 1 O^SC 0! 



cAJ yJ 



. yi** aJUU ap^^I ^Laa (T) 
. o'yU L^Ip^ ^ ^! ^Uu ^jLw j! ^ ^ UJ ap^ ^1 ^U, (r) 
. Jy^jA^\ ir^ r ^-\ ^{Jla ^y^r lSjI~> Jy^^* y^r ^ ^L^* (i) 

^L^. dj^i siiiiT <, yUJ! l£ jLw So^lj aUaJ Jp l£>^ apj^t 01* olp aa^ j 

AwV^I -*S>yJr\ 01 ^ LUj . J*UJ| ^ ^jJLit- Jl^ V jf A^ ^OP Jp ^yj. 

yL^ ^ J,tfJ| ja ap^! J^LJU 01 . yL^ii y> ^IapVL -dull J,UJ! ^ o:>j.ui! 

. T — dj£i jl { J^J _ yU* ^y. A^^i ^ i?UJ! AP y^ ^LL. jli ^JDJU t y Y Jl 

eJbjUJi ^y* l-l>- 4-*JjL« Jl a^Jj Lyw ^-J yhj c AjJ J»lS^J yw ^y* Vju j 

^yi ( Uncountable ) j ^ ^Op U aJIjJ »Jj UJ Ja yc^j i olj j j aJ jVl 

s — ^ ^3^^ I J y^" * ^ J* 1 ^ J SJ^ • JU:Vi f ap J,Uj 



J 2 if x is irrational 1 
I 0 if x is rational j 



. ( Y —\ ) J^jJb ^ Jiij [ T ' • ] « ^ ^ai« j>p aJIjJI oJU 
J ^ f ^ 0 ^ oyOli oJu, Jp / J^ >^ ^,^J iilAll 



Y 



2 




1 

-J — I 








...L. I 


0 




1 


2 


3 



: ( V - \ ) 

Mr) - J 2 if x Is irrational 1 «... 

W "{ 0 if x is rational j 00 "» ,nterval [0 " 3 J" 

yu* «,*Ul (Mil >b- [ *] ^ I ^ jr ^u. ^ 
r ^jU, IAaj r J) >^ ja i^l > J.UJI JT ^Lu y> (^) J _,VI ^.IJll ( > ) 

OS 



**** j ^ <y*r t>~* y y* 3 < j > 

of J 

/ 

/ L = (2 x 3) + (0 x 0) = 6. 1 ^ 

: ^ y& U 0j£ 01 jfc jUj >^ ^' JlsU 

[to, u]n > [> -1 - - " " ^ ^ 

. ( A > ) jSLtJU Jill *UsU i-L- W tf» T" ^ 




X u* 



w =xonthemwvall0.ll.[> » •]!>« J> = < A - > > J*** 
£ J jTof > = « W u [,] - - W 

[±] -Ll^ JT ^Li. VM» ol>>» ^ [n] * Jl ol~Jl jye p-S ( f ) 

AT 



r i r liLp, r— to — ] -i 



n 

-) -i. = g^. 



the Lebesgue integral for_y = x on [0, 1] 

(-!.)( + _^ + X+ J_) = 



f -L + 2 + A + . . . + ^Ll\ ( ! \ 



(0 - ^Y) + ... + V + o + r + \ ) _L_ = 



In 



^-(1 + 3 + 5+ -- -+(2/i- 1)). 



1= ox = 
r 



/ 



the Lebesgue integral is n , = — — = [ \ i • ] Sj*JI J <~J 

or 



ot 



* * \ * 

Oli^jj Oi?*^ J\ ^j^r d\ ^IjlpVI Uk) L^L* UU^ jl^ (T) 

( Ua>- / ) 

/ Ua>- / ) 5^0)1 jkll J [ or j! SjUD JjuJi JjJ^ 0 jr (o) 



+ _A_ + _!_ + J_ + J_ 



^ l/l Uip aJL* sjtfli oli j^; jl ^jS (V) 

I ^Lj c iy » ^ Cy i! (A) 

. 4.«. , ia H ^iJ^Vl v'^J UJL^Uw* i^^aJi .il-U^l 

( 0 o-W^* ) f ( t ^-Ly*-* ) ^w^-*Jl ilJ^Vi APj^r JL*-ji ( \ *) 



,JUsJl 4 ( ^LiuS^U pjUJl ) (JUI _ u-^^l — 

^aJLl tf i pXdU *i~JLl _ ^ ~ 



OV 



Using Learning and Instructional 
Theories in Teaching Mathematics 

a-ij-x J CA,>JI a !«, jja; i ^-LJl pUsj >JuT ^ oL>>; ^ 0} 

cr yi ^ Jij • oL>L >! JUi ij oUkdl ^ ^ oLj»LJI 

Jj»- W J^jJ ' r 1 ^ 1 } ' as~*- — Jl jv oli*Ax^Vl i5U JI^V <ul 

J>j . ^Vlj y^Utf Ujl^I i-ildJ >J! ^iT JUJl oL Jl ^ jl 

^ a,>J oU-kJl ^ JiULl JI^Nl y Jpj . ^ JpUu 

^1 <p>ull J>LJi JtfLiSl pJUsll ol> r io^l ^lJ ^ai; 4^T^ . ^ 

jU>-l ^ pi*!! Ji J-^iJl j ^jOiil S^JbLl oLLjaJ! j 4 Ji*i! j^Ji J^iSfl 



ji\ if. yA\ J»-l }\ i-ljJU pUj aA>- ^JDI J.Piaget t^-lj Jor «i>J J J*± <~>)~* 

ZjjiL* Ju5i . tiyiJl •B'JJI iSM C>J* J^'J J> ^ ' JPGuilford 

»juk . (JLmJI £jld j! >t ^iiy* fU i*-^ RGagne <*U- O^jj J** JjLui <->^- j 

jr oj-J- s^^ji .Uj^tJU uij j J 01 r 1 ^ o* L 1 ^ ^ <u f 

ddir, . o^Liii > j c apical » ^liU ' ji\c^ r^ij » cs^ 1 

AJ| JUbu 0 t ^^UUI f±*S\ j «Jb 0L.l4-.lj D.Ausubel Jijji pf-l . oL^Ljl 

kill w-J/l jL-J-l J fUiJl v^V ^ J*** a* *W 

i JUdJ wJUJl iUc^j t fixti Sr*U / 

JJUJI J <Lp Jp ^ ^yJl «J jLJI U j>Xi fUj i 4 oL.tjj B.F.Shhiner 

0 

JiJl yi f JUi t J.Piaget ^^-» ), C?^ ^ r* J -^ JI ^^*- J ' 



Jl yhj siiU! JJ ^UJil! ^ j t J^JI Jl £^>JJ ^Ul jU, v Sfl jjjl 
. ^ jlp j 4 ^1 Jp J} ^>Ul jlp v-lS^jVl olj-Ul) 

^ M & olU^ J ^UJI o!^ ^ jXiJ U^U JikU 

ii^j ^i^j r+j&A Jf ot jU-ji jui*Sfi ji^j . i^ij j *lj,vi ^ 
iu jjiij 4 ^uji js^i j-j jr j j^j uu >^ji ^ iju j 

U~*> J jt jj^t^l* jLip] J Jl^-L jl 4 jUi^l *L Silpjj 4 0jl&! 

JVO^I jl 4 ( Jl ^yill OVLU ^ ) jl^J JVO^-I tfjf. j! 4 CJj)l 

Jl JbAl ^ Ja^ jJwJI JjJJl jl ( yiJl o^ULl Jl 2L-UII SjlpUJI ^ J*Ls-l 

4 JUUj aJLaJ-I jy 4i yisll JlI oJUh J JUtVl ^Ja: >V j Tnomaductuiely ^ ^>-Vl aJLu^I 

Jv J-^aiJl j p-r J-* 5 f ^ u^J 4 J^^l J ^/aii A^j ^j-J ^ilSi jl ^^ij lJu* j 

C^.J • J* 1 J~*il kj3 Uiitll oUaJail oLLjJI JJU ^. J 

. jd^vi jutSfi ^ j^yij! J ^yuii ^uSfrjju^ ^uiSfi jutSfi 

J t^JJ 3i-X*^ ^ c Ua^ jl^P^I J Iji^U jl j^^lc j 4 JLjic. ^Ua^- Jp o'^ Olii j 

j^Liiij o^lil Jljfifl j^O ^1 jj j ^Jl^V j $ olSCJl ^ J IJjuj 
rr ^x J 4 J^iJl jv i^^l oli%Jl £. J^Udl Jp j jVl . Uuil JU1I J 
Ju J,^>al i^^Ji oVULl ^ (n ^ J t oV^I ol^lj 4 oULJl 

1\ 



j_c jiyv ji yvS/i s,i jtj i a>->i oJw. ^/ u»L^-ij yiys-i J^-* j * 

. ajoy> > iijia-i V J* f u '-^ ^ 

JI ^iNl ^ ^1 ^ vJjJ ^ S^>l J Jli^Mli JI^Sll iii J*j ^ 

r * jiJ , ^ JHj* a^U, J oi* ilr JJ jUtSlI ^k-^ U I^U_, . J>\l 

i/y jik s^u ±zj\ jj jui*^ v-jy . *L8-Sii j^i j * oiotodij 

. ^1 UUap' IJb-l 0^ 1 

JlikSll 01 jJbrj Jul j-iJl *U1p ON i-^JULl oLL*Jl 5>ll o-U jli»i aij 

ii>i aaJi oLU*]i jJa; J o*>^ p-JJ ^ i * iLjl ^ 

r lj^-N JUI*NI ^ 5^ aJ^ 1 j- ^ r*j<J 5 5j > ! J^ 1 -? ' 

0>Uo t jLiNl t b i^xill oJu, J JliJ*Nl v^.j . i^Jl *Li^l ^ tfyJl >^ 

oLJLwJI J* i\if-^ Jju 0 ^b^. N crji 1 »i oLL*il ^ Ji oi^i^l J-*- L*^* 
J SjjJlp jk oL^»- j JbM Jp 0 jjjli 0^1 . SJUJI oUy-Jl OL; _jl J^c 1 i-j-Jil 

oLLyJl t yJtj >.l jiJLi" <U>I .i* JJ jiiJl al>"50 . 
^Ull jgjkj ^ Jp 0 jjili 0 jJLiljJlj • ( Oli ^ ^ 08* lij ) o>^b 



. JiJl J\ J oliUU jjSLJlj uU^^! U^T JiJl yi v^L hjiu 

S-io^l oUUl Jlil J*i . tJojJr\ jg^j icaiJl oUUl ^^Ty juu <u£)j 
Jx; U j oUUl dJl^i . u a*jJ\ Li* JaaJL! ^C-Ull oUULi Joii ^Uij V iw-L^ 
i^J Uajl ^JJ Uj j t 

i*Jai JT jSl t icJiJl oUUl r (Tj JJ s — >J iJuJ^ oliL, pLJl 01 . UtiUVl 

. js-ll icjuiJl oUJl jjSL-J icjLiJl obUl t./ j v SjojuU oUUI ^ 

yi ^ y jf . jaji yi y>- sm*, iiu ^> > *u»j 
■V^ . .a* yi jikij . f ui jiji yi j r u j,u ljr ^>\ ■ J \^ r \ i ^li j 

. JiJJl Ji*. J jkdl y ij*r ^jjj r U £, ^^Jj OjUsilj JpLisil 

SjOi-l ( ) i^J-l J«l_yJl »jjb 01 JUiau . jwUj yiJl ^1 ^1 Djl yj 

v-^-j » J^ 1 r^i v*i oii < ojiyij t ^i^Vi juuvi < ^.L-ySkit . .4.1 

j^u jpS/i uiji og^Ji ^ j v jr ojUo 4 ^ ^ jj 

^> iJLUJI 4iljXL. .OJf <^DI xil^ll OJ . iiLJl Jj-I^L y»J r Uip q LLp ,j 
V ^ }>>i oLkJI UiJl v^-l^x)) oyC. oUU-Jl 

tr'b r*-* 1 -*' i> ^j-W U IjjtT i^yil oULJl iU r J jLS^Jl ^ Oi-uJU . UJb dAJi 



l^ljjJ ^jyVi^lji c^Wj c J vi-g ii>> c— 

ij^J jvJaII Saj-U- W^l »i* c-u. Jij v^ 1 j^-jA: ji-^ 51 ^JuJl 

. jJUJI Sj jiaj oU_Jaj J, Jr .. Jl I 
J Jljfl Oli 4 L.U i^iP jl ^ ff Ul OuJ» j** ^ U J 

ji c ui j^ji ^ jiJt yi ou juuj . yi Jifcty j 

^ V IJu»j . Lull LU jU y j f U Lu._, t Iji > SJU- 0s j^ 1 ' 

v-Tyj ) cJJat Jip ^Sy -J i^i* Sgilslt -Lilj jt iljJ« > V >J 

. UU- Oj^j OVJI (JU* ( jw»tj U*>b>-1 ^ikit 

c y jiiJt v^Wt ^j-^ j>^Ji r> « Si^i sM ] J j 

i^J( UiJ( oL4^J\ jL^I U 4^— Uil ^ 4iU dili Jpj . . ja-ll a* j JjJl^ 

:h J oli>u~. ^ ^ y-jU Uk> V^j 4 iijJViil i-jall J*~- ^ J *=— J ls^ 1 

^ r J ^JU, ja 4 oLT jU\j 4 ol jUit j 4 oljail ^ ^UJ gji 0» v^.j 
4 >> oLLJl it-y. Uli (I ^ u ^i^ 1111 4>* ^ 

Lf ^ J L( ^ iibt 4--J >LJ 4 ULat jL*pI Ui^ ^VJl jt ii^ 

V-JV, yj\ j*h ^\ e Ul 4J-JI V>U» Jl >i ^ Uj iJji 01 4^ ^iJl 



J LUp jyy^j jUtVl J] 0 ^JUll J^j 01 V j i L«^->- J 4j^jJ1 
oLJUJl <U r J] ! ^*>UJl SjlpLJ, ikdjl JaJo£ ol v-^= J 1 oLLjJJ <^U> 

JlitVl j-U^j . fliiiil SjU L,Jp jiki U ^ jA\j i ^JULl aply 0 jo^oj ^ 

. JaJl ^y: SjtUj JSUj ^ LcJ i^l ^jU ^ £^ 

^U* Jj-jL Oj^c t jJUil *kL- Jp Jaii J^J OjJO^jN jL»^sJ| 

c ^Vlll ^ ^i* O^U, jl 0 joix^ V ^li JUL j . L^i j Ujl^ Jp ^jOi oJua>- 

r li jV! ^ ^ J^jl^Jl ia*J! -u^U juJI f Bj? ^ JLojL&l ^JuJl 01 

oLLjJi ( Ji^» iiyAjLl J j . JjJl kl*j *Jj?r y^r J* (J^ J <jJ0Jl ^ j^Jl 

J oU ^rfj { ji; 01 v-f.j . v^wJJl ^IjcLj £*! 30,^1 3^ >l ^aUL! 

oL^I ^1 J I js,T I jji v^-y^ 1 J *tz^ ^ J 1 ^ j^" ^ Cr* ^W^U' 
c> ^ V^UJl ^ xop 01 L-juAI J ^ 01 . S^JjLI ^jbLill j fr^^lil ^jJJ 

of id^lapN! jail J oj . b j J0 I^Ijc. j ^jai JlS^^J £oU ft L Jl 0^b4 

4 iv^ aZjJ* Vla^u-lj ^Uil apL^ jt-r^ oUL^Ji 01 ^ j 



i-^JI > ^ V ( vJUll J ) V ^UJI ^ IjjiT J\ xi- 

j> aJj>. . IJaiUj iJjUl ^> ^ o^iii J^, , J, U t ^ J, t j^j, 

C»P ^» fj • ^1^1 ^J^l 0 ^ C-J Wj aJjLp 

oi Jhll J^ J*i . V L^1I iit-Nl ^ AA* Jp 0 L-~J Jl J^l ^ ^JJiTj 

r + Tji-sii.i^[« + ft=^+ a ]' + ^. = ^ + ! £^Li j ji^Ni Ll, Ji j jUSt 

j Cj\j^> M-L** Jp Jlik^l f Vy» . A + U = \ \ + A i \ + r = 

JJi j_^J| ^ ^JblJ upl^iJl ^i; j,> ^p ^1 ^ ^ ^ 3 

[ (jr + v)=-> = x t + y\^±±= b, and V^T7= x +y ] ^ + = ^ + ^ 

^o*Ji iU>Vr . ^li ^jjji v ^y ( ^ ^ ^ ^ ^ oljL?P ^ 

• ^W^l J* 1 ^ [je's, v's.a's, andft's J ^ t I t ^ t {J - 
ji^V li> iJy jjj . ^UJI ( ^ > J j ^ ^^aii l^jUi c »yr_, ^yUl jXiJl 

^ 4-»-L< ii>J J-^p ^ IjjiT jli li* . UiO^ oi Ukil flTUl 

t jJ-Jl oL> ' ^ ^r-Jl C« V^J oJrtf Xb t jU'iO JU JiJl 

j-JaJ i Jwy *iJt j> oLi.LjU ,JU. JT 01 s-^j . S^>Jl JWjj 

^ _5U*j . <Ui Jp -u_Ja; J ^Ju (1 *-^Jj Oi-Lf Si >i J»yv cS-iJl (JUil jP £^ 
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O^Ul ,Ji». ji^j 4illl J^JL, j • S-UJI olyOll ^ Uji U • Jp c£>^. 

(^tJb OS" jjj . IJjt JjO^j If. yz* Uip OblJUi-l J LS J <d I^.Jsj _j fU)l f (TiJ! I yyu 01 

u^ 1 c/-^ 1 iJLiJl ik^Vl pj^ I ^ J 1±a jj| J| _^ju- ii> JLf. 

- ^^Ul 01 Oj^il ^ 01 015^ j*) • fUM *Ol oljL^I J ijai^. ol>^ Jp 
0-~w Oij . ii** 4P yu Uip J oijw' ji 3 y 1.L2J ^jj 0 y>H LjTj jI ylS" 

01* t *~*a oljLjl j£i>l ^ jAl ^ jiUl V L^TI Jp joli ^ IJLJj oi ,0*11 jl£ L.jl*» 
•^V J Uii^ UuJl Ol ^ c$i Jki-Ui Jp l^li 0_^. oi i^-uD ^^-iJl Ju>-Vl 
jjP i-jX. J ^.iJl ^Xdl ^ . oljJOll vLU; OwJ Jtfxiji ^^0, U^j , ^JUaJl IJLa 

jl LUp jji^-JJ Jaii 4^b. oUjgU o Jl» l^j O^J jl t ^j-aJI jU^VI oU.^ 1^ ^b, 
j ^JpIw. j£c j O^UJl i _ p i* ; .up i^aiU Uie- Oljl^. iJljol i ^ -Oli i UUi;} 
J^l ol HI ji^- Jp Jb jU6] jy'l" ^jj 0 01 j)^.) ■ oljL^il oi* 

^ ! V^-J oUiL^iJ j,Xi; 01 oU»LJI (JU* JT Jp ^ 3Ju«_- j iJUli 

0^. 01 JT Jp Jl^-Sll y Jpj * ^ p_I^VIj oLj»^l ,JUsJ ^AjaJl 
oNU-l ^i*, J jjpj t jji^, Jaii ^ oLj»L^]I 01 f+iJ i^jX ^-y^y 

. Oj^Ul ^.Ul jjiT 5Lc jko UJ 

pITJUI Ol jJga 

^--.y y 4-1* jU^ a31j — Ui*Jl oblJUi^ g-iy: j>; oil 

^ ^Ji J oyjUi jl>i ji> jp j^-yj j-jyi ^ aij . sp^ai Ui*Ji oI^juJ) 

^aji o^yi 5k-i^ ibtr r a^i ^aji _ ft trjui £ iy . Jl o^ 

.i* Jji . ol>i. o* ^ J**)l yi j (JUsll _ *lTaJl ol jjfo d^jju 



jUiiij . jJUsJ! J <Aa*A\ oUL*Ji ja a& ^ j 4 Operations oUL*li y* ol jycll 

j Products gJl yJI j <JL=M i^lil A*~i> oILa* J j 4 Contents Oby^i y* jlill 

: Jfall OLU* 

^bJ! j t ^t^aJI j t <i y«ll j t ^JuH l f Jp jlW 4-JLap OLLp {J ~j£- Jp jy^W 

J oUUi ^IpJLu-ij t jUit J olAJt Jp Sjjuiii y* jSMdl . ^aplJi j jjliJl 

Jl^Lii illji] Jp SjJuli ^ AJyiilj . Jyc* jtl Ajb^l J <>J^ *IpJLU-Ij t JiJl 

(JU^iij t flSo-l J**J oULJl J-JtJU Jp djJUaJl y* ^ yLJl j . oULJl oLiLJl ap yi* 

jUxJ^l j olJlJl ^ a~*> Aii Jl>-I Jp ijjutil y* (JjliJl ^liJI . oljl Jl J ^ JI j t 

ajJuJl y* ^jlpLJI £-Ul . alia** oLiLj Jp a~l^ ajU*^ jl 4 il jJL* <JULi ix-i 
(^JJi ^JUaJl j\ . £j jl* jS> j Jb y £jUI 01 oJbJl>- 3j j alia** oLiLj Aj jj Jp 

J***i J»W J • f-X>*I~o r • jP jL-o UJUP \jj <-~fz 

4 {.LjapVl oL aJLU* a~Jl>- j ^iJLij j t a*5~L< *UI Oyil^l ^* I ^Jap ^^U: Ujup j 

iJLiJi AjjJi ^jl>cu-I Ji ^^jJl Ijla jli t <JJ ^ yk If Lil* aJp ^pjII jl Jl * 

. (^JlpLJI ^-bJl J <L*U ijJi j^jaj i^ip jjfc j> j oU j 

. |tJUs)l Objs^ 

Jij . jJLcll J yy^l ^1 yt i^ji Jp tlTJJl ^^y? 1 J ^jy^" ^ 

USLiJl oby^l i^JUIj t <£yJJlj 4 3u>.^j t AJSLiJl oLy^l <JUdl fr L^Sfl Jp jlkl 

^jb Jl oLj y^l . liSohj t iiil^il ^ j t oL*^ll j t olildl Jl* ( ^ j Jl£~M ^ 
* * * 

Ujup aJUp oj^? ^1 jlSaNl j oUi^Jl jJUu ^ jJUd) aj yJJl ol> y^l . ^ <*U*J 

J\ , ^Ul a^p obU^-^lj j>tLl jl^bl ^ jJUdi 4-TJUl oL,y^l . ^1 y J l*pl*- jup 
J^l 01 . jtjfi] ^Ul jUilj c a^jJI ^Lp J a^ ^Ul ^ dUL-i ^1 4^>JI 
vy^llj a?jl>J,I oUl^Ij 4(j r Ji) o-^lj 4 ( JlSLiSfl ) a^^JLLI ^Jlj 
• ^ J U^j^ ^ ( oLTJLJI ) ^-Ul JUilj t ( oLjytiil ) 



•J^l . OL~wdl_, t o%.^*Jl j t jjajl j , oli">U!l j i oliiJlj i ola^ _^l ^ ( Jjull 
Olj^l Jv Ja^l ^ OU^JI . olj^ ^1 Ip aw; ^ UiJl j yj| i^jj^ t olsiJb 

J* 0^ ^ oL-Ty J J^iJlj olj^y Dy*. J jjfcjj J^illj 

' "j^l Jui^ jop j£i . (JUdJ ^ly «u. J oliUl JJUJl (Jij .JlT iJLiLl 

. o>^Ja; ^ vlybU ^IopVI Jp Jl jjjl ^p 

s-sf J J ^v* 11 Uip s^oi ( n x i x o ) ^y^Jij 4AL1 jj 

J*i . a^J}j t oL^ <*, ^Ij t oLUp ^^JJ i^SLil oLLi^Jl JT Jl^I 

o^oi! ^Ti; Jp ^,^^11 ^ _ JlSoNl olo^ j ^TJj _ Jul! ^IJL^VI Jliil 
Ioa ^p Jbi oj; ^ ^-u^ ^U- >-l ^Ip! Jp ^JIWI 5^ . [ J T\ J J\ u£jj\ 

J ^ J ^ jJ^iL blo^J tfj^j &\ ff 1 >Jlj c 



oii^p _ r < v = 



Y 

r 
t 

o 



. /Ju ji ,»ri3l c iy: ^Sjs J* ^ ^1 < r 1 ^ 1 ol ^-> obljj ^i 

jjL. ijj^ V* J W ^ ° ljAiJl ^ ^ 01 

O^UI U-yi ^ ff^-h ' *^LHj c ol^J ' J^ 1 • ii ^ JJ ** 

j ^ t b Jp > vJ^ 1 a£ . uaJi oij-uU ^ oUily s-U-s 
^ ss J\ y > uaJi obUu^Ni j, J j*a* 51 yf/i^' 
i-jLil oL> Jp Ju»jJl ^ • ^ ^ ^ < ^-^< 

ski& ^yj os*. aj 4 lH 1 jj-^ 1 ^ ^j 1 ^- 

^-agi jlpLw.j t (JUjU mUI ^*UJ) ^ *M ^ 0» JT Jp i 

^ ajy*j ^ j j ^_ju* js* ,bi ^ ^ • ^ 

^Wjus-I jwij . tf/fl usJi Kb-^ J>' r& ^ v^WJ ( ^ c^ 1 cJ -^ 1 -' 

j^l . pJUsll Ol>j~ > 0^J> iJL* 01 S>SH »A> C >"J • -i*^^ 1 ai*JI 

o^.j jaJi >tJ> o^-^ 1 ^ • USJ1 0, J Jii, J V s ^* 

.(Postbaccalaureate. Lj^^LH 0<uU ^lyj t 

J 4MJrfj pK-JJI C iy" Jji i- 1 ^ 5 ^ J aUil ^ 01 

Tl, e Structure of InteUect J&JI Mary Meeker ( ^ ^15 ) tf> ^ ^* cTiJ"^ 1 

jr fas >^ j-^ og . >u JT hj& ^ c^J 

: gyi i yiiJt i^si. yt di^l jp V^ 1 ^ ^ ' > u 

. .iw jr* > ^ jr ^ ^ o* / ^ ^ ^ ^ 



. so-** 3 a* j-iii ifrJ. ^iopI ^i jjt v# L^i j ^ . ^i jji j^i 

l^i ^iwaJ aLU Jp a-pLjLI U~ua>Jl oljL^Nl ^ JJi <^ ^ 4 J^t ^«Jl oljL^t j^j 

s*ui j ;r ^\ yLi •ji^i ^ sj yyi iun as j . j ^ ou.;„n7 j 

£**aJl Ai-iJl Aj^poJl AijUilj . dJUy t^^>-i Jyl» J Lfi~MflJ j£jC jj^yJl 

iJu** J*J^ jJUJ! J»lx*j 4 U pJU; JJLj jl j^I J a^U- o y j j ^ ^SLJi OW 01 

J^JaJj jLl>-N Ja^^T oL->Uyll jj^Jj^JI f 05 j . oL->1j )\ ^j-ij-^J A-^l>- 

OU?b jJl pl*J A-! j JjN jy. A*^U- 0L->L[ y)! ^ Jj^A £* 0 jUJj 4 pJUJl ^ A^^ 

0! v-ldl ^ c A-Jl*. -Up pJUdl aJ^I -WAt J c (JUsll J...L.t1 jl >l A^Nl jLi^J Ji 

<jLi>. oJi^i . oL^U^Jl jj^j Jti oUl ^1 J <jjLi>.^I J^l ^Ll JUL" ^ v^tyll jJUJ-l 
^ « U 1 « l>- » Jl j i SJUjJ / ; ^+ Jlj t <kJo- ^ <J&M ja j ^* T Ol 

01 jji^j . oL^iLdl ^ t ^jUJNI j t AJ^i yi oljLi^^l ^ t a^-jUII j <. j i ^Jd\ Jj^ 

v^ 



jl t oLJUJlj Jpl^iJl oU j-^f <L-I^ oijl^il ^ I^JtT -bJi^ ^-cj . ii^j 

V>Lj jJl CjI jlfll j^j Algorthms <^jj\ l^-U jljaj <J ^ ^Ja>- ija— 

. 4j yi^Jl J 4 j^-^il J *l ^Uit 4 .% a\ \ J ^-Ul pJi*L* IjJLj jl 

*J y^tj ( ^yJl ) jLJl J^>- ja c^ljlfAl jJU; ^ j . dJLi> V>Lj Otjlfl d;IJb^l 

4JL ^iaj OjL^il ^ ^P j^JfcjjJLiX j^Sy [a JLp L« 0 I j-^i Jtf ^*>UaJl jl ^cjuj . c^UJNlj 
J. :; Ia.» ^jP c 0 jlfU oJu v .l)a."J O^^JUll <a1i£ IpI^I J>- Jj ^ ^p ^JLii j i^JL- 

. AP ^> K Jti\ y <j Sjtfil 

L. zjJ- j JjU^S/I j 4 *LiS/l cJuwaJ ^-Ul l£> y* oL>LJI J f j 

4 OlP^I ^yJj . ilj* 3 <b.l c J jl *W ^IJL^S/l j *L£Nl cJlS" ISJ 

j 4 ^kiil iJuai j 4 *_-*xll j 4 vliiLl j 4 {J jLJl ^JLp j 4 t£ jLJl j 4 AJ>i-l oU j 

. Oliiili > j Oliiill ja aJjpt 

4 Oliiill ^ olPj^f Jl ^ ^uJl cL^Vl U>.:.,^7 IjJUij jt ^ • y^^ 1 J. > 

01 ^jjJi^ 0^ Oi jUwxl! JUtVl ^ JJLii Jl ^Vl Aj\ Jpj 4 Oby >l jl 4 jjJl 

Ml* j . i~S\A\ ^Vlj ItuN! <LUll j,> ^p r ^JD i-TUll Ut.Sflj SiuSfl ^ 

2> 1 ^juui, ji i jl 'a^jJ±\ oLLuJi j ^ ^iJi yu^vi jui?Vi ^l^l. 

J j* u 0 ^ trf 4 0 ^JUsj ^ ^^i-J! v*^^ 1 o^Li^l 

. f jfa«U i^Uil jv J jAj d\ Jp Ij^U L-JLp 

* * * 

Ui*UJl C^jLw ^jljll ^UJI J y^ll 4 y>^\ JJLtll J pjfc/to 



Vt 



i dJsll r ^u ui^ 01 ^^Jl J* iLUai oltldl jt. LUI ^ ^ . ou^l 
. C. Harris ^u^H. Klausmeier ju? tjJ> . ^JUi 

J\ i^Uii jft^ ^ Jl ^ ^ ( jjlj, ^ jaP ^ 

gu . ^\ ^ u^jij , oU ^i ^ 

5^>wJi g*%> j ' ^ j -V »j4ic j ^_ u^p 

gUl ^joJ! ^ ^ ^ ^oj, ^j^^ _ ^ JT ( ! iju. |Jui 

Jl J^-j iJbll ^ ^ J blOpi £>, ^oJ| ^JUJl^ _ u ^ ^ ^ 

jr j. c ihfio ol ^^k^ cffjJl sJLUlj . jju? a* 0^ ooM 

j*±i[5x* + 3x + 4 = o]>^ = t + j. T + o SsibJl ^joJl ^ il^Ull j >^ 
C-rO ^J- 01 Cr* 5*9- ( ) ^ ^JUl ^^jJIj . U f ^il i.i v 

O^ ^ ^11 V^l i^j-Ul JULj . u lo^ ^ Jj ji 0^ yfcl ^^^J aii^i 

xjiiii ^jJi »> uu. ^ r ^ur jt , oji^r ji , iLi^r u] gj of 

• jJl dLLT .jlu. c_J 

> iJl^ ilapl^) ^^Llj jL^Vl J> ^ 01 OL^M ^ .iLip ^ 
0>*l> ^iJ Ji Olijt j b . V-jjJSj f yi J\ hs>\1\ 3 oU^ill ^ V ^JJ| 

. ol^L^Vl J ^ ^ t oUjJl J iu-isll *^Lilj oU^^UJ ^ Ojx t CU>U) 



VT 



*hi U I Sa jWj (JUsSI j> j£i Subterfuge ^jr 13 *■*» ^ Cf f*J^-3 

} jJU^T V-^-J hS**£ *0> U Ui * oB /* 

i^u. jiuf pjusit ^ ^ -K?^ 1 o* ^ > ^ 

(juJij .Uyj^j < j.,.i...-Ji (juJij i iUi-i ^ os r^'j < tij^ 1 r^ 1 

j> J>SH .i* > jlllj . jl>t «*J J (JUdl J ^2 ,J-dJ 5*\J» J^Al 

• lW j> J ' J>.^ J^3 ' j>J i ^ 

, v^ 51 aTjJL. ^yJl iijJi Uj ( Ijst* ) Lja pUl (Oi Uo^i 

Sju> S_L* y» jJUJl jl ^yju . ^ ^> ^ ^ i/j 

OtJtH ^--j iJJij -u ^ULI <J*s tfVj^* d£i <JU> J Jlslle j t v_JU, JT J»-b 
^ liU ^j>Jl iJljaNl vlJ^j . ufijll V iljA; JJi>!> 

01 ^ f*Jl j . V ^ S\ ,JU1I JU^ ^1 U,>JI ^ Ulat ii> ^aLllj ^Lillj i jftiM 
5^ U>. -J Jl U Jl >U Jfli >j c jJj > (JUJlj jJUdl Jijll li* 

ijJLi. ^^Jl v— ^ 01 . J^AL, jjdl ,fAi- a~ iijLJ\ ji ^yUl Jp 
it US' Uj J!r *il\ cjail oli S/lJiH . j> d^y Jury. *A ^> ^ a#y i 



VI 



Jp Jit. *Jb*j . ij^ Jy^ Jl oxf S^i jy^i\ ob ^ ^Tb J oUUl ^ *Jbui> 
plijt J j£a 0 yj; j^ij J| ^kJl Jp LJjJLi j jwaii! ^jd! 3 ^TiJJl J^p kJS 

L /a^ s-s^ ^ * >^ (J OUj t viiaJ J yiJ! ^ y flj bi iJLJU JlyJ U jTJtfj 

. Lil£* Jp U 

OftftB ^ J>I ^jJl 3>u) U OUL jTisi 01 Jp bijOi ^ Ji^JaJl ^jd! Ob o jtfJUl j 

i5j-tf N j 4 jjPj 4 d JlL <JLo jiP oUUl ^U- ^| aJLp j . 3 ^TlJJl J IfO^ 

If^ij c viiaJi JLP 5 ^TIJJI ^ I^pU- V ^1 Ji* h OUL UL^Ii . 
j}\ «WI 4 J^kVl Jp JaJ^. > jJU ^ J ^Li. ^jA^jJl 0j& UJLP JUS Jju t yuti I 
ft jLts^Nl Jti i^U li> J! ^ ^ j^u i;^ dj& oUL j . Liial^ JIT 

v-LLU . S^jJl oU^*« J ^ Up ^ IjlJU; Jil jSLi J 1^1 y j 4 JVl ,Jki 

JLP OUUI ^ y^jj t 3 ^TlJJl uL^aJ JL^I J Oljsill J i-Jliil oUUl 0>^ J t iijT Jl! 
L-l ^ o! J f ji JT ^-Ul jlp loJU; J j 1 VV^ ^ • v-^ 1 

iJLP ^ yj! j Jl 3? JJ ^yi; iUiN IjJUi, 01 JIT blj . 

t ^^ap J t U^p^uj 4 aaj Jail Jp 01 Jb^» Uj^ 

fli* ^JUxi! J 5'jlpLJi j . 1^1 ^UL! jlp jJbLl ^ 0 ^>/^ j 

J« sJlU JT 01 ^1 jJUl! ^ 4 ^>JI ^JbL! (JUJ J 

jl^J t J jA\ jii pUipL, ji^J! OpLwj 4 a >^ OUJUJI ^LlL Vlt. 

. JU! J ^ jL^l 

j^-yjft pjrf - ^j^i pjuiii ) i^i^ju ajw jjudu gyi iiiSh 01 

vo 



^yv > r 1 ^ ^ ^ c^ 31 ,Jl * • « ^ ^ ^ !i> 
oi di3ir j « y -JL- 4 u»w yJi > u* J'-^-j r^' y ^j 1 ^? r^ 1 °i • 

^ iJ^I ^ js-j jjii-i oij . »> > jl •> tfjli'N 

LSp.y (JUdl 01 iiLJI 5jL*!l J £->y_j . «r-Jlj 51^* $ ^ 

•jL. ipy^ oUU^I jjSs-J Oljjdl ^ a-lP £• J* y <> S > J ^ ^ 
iUw-J Ojli^l U »aU- Jb-lj Jli* j* U*t ^jLi^fl jJLdl Oj£ 01 . >j 

0 jS^ Jij . ^l* frWt U i g£ ^ Itry^J ^ C U ^ ^ 

Jit. ^> . juL#t\ jjdl ^. -O^y. tfiJt (JUslI J il^l 

0>T ^1 t^jLiVl jjill , J Jl-JJ J-ri j ^U-t tbi\ J* if j« o^ 11 

^ ji— ^ JkJ ^Ul J-£j . v-^j C L^J( CJIT iJ>dl > Oljjdlj t J *LiJl 

ol~>Ujl ; J ,JUU ^ oUa^^ii ^ J-li *^ oij . ^auil 

^LJl Jp oi r i«cui) j^c . oL-.liJJ ff Ul JuJI J ^ 3 J^ 

,JU*r jLJp JUS^j . -JUil Jp jUpVL \Js -J 0/e 01 i3^-- tfjUiVl 

J.i-j dUU» xp »jL- jjfc-J > oljji. aJy oi JjU oi oU»li>! 

»_JIWI Ji^j ^.Ju" ot UL^t J^.J-oi j« J/^l *JU1 oijsill 0U t 4*UI tJjLi^ £. 

• W-.j^i f>" r 1 ^ 



ioljl off> LU^I _ jaslt pi* t> ^ i . JL_^ j tf a y .ol^Vl _ jetll ^U" 
vJkij . a,,, U.lp ST >l pLdl ^ ol^ Jp il^Vl j ^JiJl'jOl o^UJ 
£. ^l^Vl *p^ 4 U^b iLiP ijiq w ^ (JUslI ^ |_u 

Ji ^jOi U ^ r ai' il^Vl _ ^ . jrftLl ^ y.L, Jb*lj jrfjj 

ij-Ll y i»l *W^Jp ^ i r JT . id*, sajuc J> jsUil 

V-Lll il^Vl jrf oi 3j A\ ^ i»l i,b^ gbU ^pjtOJ is^sT, . JL>>I 
• W ^^^1^ i^j JiVl ^Sll oLl^w-Vl «p^ 

♦lU^lj , 0*1^ ^UJ ^.bll f 3 ^JUa . oLT^LJl 

_ >i ikJ ^ _j_r j,uj b , if, ^ ^ ^ 

<-*~J-l i^Ul j, jfr j£ J ^ i^^l ^JUJ ^ J >i ^ . il^l 

I^U L-pjj iU^Vl ^p of ^ , ijuji e I^J 

. v L2p i«j>»*. u iii jl-^ii juiVi gjt oi ^ ; ^ r oU-pju- 

: JJLdl ^JUJI 

jJl 5,1^1 - ^1 ^ ^ ^ ji > ojUil ^ j^-j _^ jjlj, ^jUsJl Jl 

u^p oiu^i jp ui ^ oi ^ iu^vi _ ^ oi ^ r*>J • jr- 

SJiiUt > JUiVl oU,li Jp jJLdi ^ jiL 01 >4 4 SjiiJ jjp ji SjkiJ 

iU^Vi _ yuui jUiVi oub- Jp ^>ui ji^ oij » ib^Vi _ ^ 

4 ijL- JJuijj 4 V L ^ , ^iju . ^ J^_r jtib- 

^ j ^JJ^ 1 4>** • J-^l (J-Sll 41&.T ^ ^jLL. ^ J 4 ^Uj jjg 4 

. <>»Xij 4_iUl j 4 4J1 ^ jjl J i y L Ji.\ fr Li^ , 

j uu jr jj^ ^ j 0^. oi rU-JJ juV j^jlji ^xji ^ oij^i^ 
vJUJi iopi_ j.> ^p ^ oi ^ j_lji ^1 ou 4 uu. jr jjuy . j-i ji 
v yi ^ ^ . j^u juj^ui iuu-vi _ jvdi ju»v j^^ji e u 

5LJ- ^Ui . VJ U^ j^j e isr J oULLl JLi^ 01 4 J~1_JI (JUJI pju. j t ^ 



w 



. ioL^I _ jjUil JbJt J»UjVl ojli^N Ik-p Ijsi* * J-J-sN r^ 1 J g*s-Vl 
t .>JLI > oIjA ^ U-U. Jp c*>* ^t J 

. ^ ^ J^y Jp .y-Jlj t ^ 4lfcU fUc-i Jp 

^ »*Jt ^ J%a-l g-*p akul s-Urf ^ W ^ 

^ ^ jjlj ^ jUi 0^ V : Ny . j-Ui pLdij * «,W*-*ij 

J^U ^ 5U-JJ Oljl^l & j^l Jl * * !i l oLU^-b *> > ^ 

oiryJi ,ju. ak-tj, J-Jlji ^tj . a^Ni - o* r 1 *" 

a, ,jui a*, ^uJi f u~=-i ^ *i ^ r^^^j • ^y^^ 1 

jp juiSl e bii ^UjVi J i i-W oijvts. j-i-- ,J«s y c?>iJ> J»g"jVi oi 

_ t *^U^ U ^ ^ J^jJ V*s-1 - ^ Cr*^ ' U ^ 

y-p o-^j f Uiu-i s^k4 juai t5>JJi J»ljjVi Jp oii-M> ^ j^o • j^^- 1 
oi>^Ji 0j> uij >N (jus* ^ j^j r^[J* j ^ , > iJ, ^ 

^l^^o- [y]^ guilt gi-Jt 5>JJI U j-fci (Ofcs^i 01 JUU J-i • 

= ^ j^tr iJtjJi jp j»j t j» >*u [^] ^- 



Jui> JSp J>-b ^bJi o^^jf >T (>J u^ Ujj [ y = >w] 

oUL-JI v^'^J f o*c_J U S^Ip ^1 /UsJl ljk± yui . /ill S yiJJl t Jlil! J~~- J*i 
i t p^ij t ^ I J • jit* My Dear Aunt Sally ^ jJr\ J oLJ-i 
yuiJI Ji- <L> ^yJ ^Jai /UJ <JU^JI ^>II jl oUk**U> O ^J! j-ytfj . £>J f 

. ^UU >J! f ^Idl Jp j/fl JkJ hufl\ 

U /U^ ^jl ^yJUl oltUj^J ft jo^i Jp jlU-sU -uL&I j JulJasLl JUIaJj ( Jwa^ 

4 jJU^I jwdl Jp ^>*JtJj oU?L J\ J 4j yJDl oltUj^J 3 ^ 3 jo^J> a^y jl 

| » < £• v^Ij jJi jlS^Nl LSiL*j ft <>v>w» iij ^ *<JpLil J 4 ^Ul! j t Jsu jUJi j 

. JUi JUiJ ^ jyJl Jp jaJbll J^JUsij 4 ^ J a^Lj ^1 ^ yJDl otUjjNl ^ I >u-^ 
jp pJUJi ^ . ijua*; /Till ySfl J Ja^oNi ^JUJI ^ y ^'U^ o^^j . 

J** jl jSsjC g^yiij . AJUfiLl jjUH j 4 j >11 j,^! — ^1 ^ jU^ dU j . o^UJl j 
. T 3JUJU j^-j J T U>-> T ^JUii 111 j^J Jp LjX jyuJl JiWI 

^^JlI t <JLLI ftJu J ) JiWi pLc, ^l^^l _ jjiU ^ iJa-o iUL- J^U- 
^ ^ ^ \1* jcmjj . T >JU1I jSLiJI ^ ( oo fc l f-H il 1 1 

t T 4 W • ^IopNI iJj-b jl (JLo jf cJ^li J JiW) ^ . X *uJl iljOi jl JiiaU 
fji JiWl J^-u jl . a-UdJ jitU Nli* ^ lJUb j ^jC j|j ^ 1 A 4 V 4 n 4 o t 1 

jr f jll- uju*i iUi^j.Ajvji^^jl friiu jSi\ { yi ^fs 3 i v ojuH ^ *ir*)t 



Jo- J iJLP Jf <&~J t JJUll jJiCJ <Uf ji\ J^MJI Jf JJ j> jJjJ Oi JiiaJ! 

43 li t jUpS/I jj^jj 4-Up o yii J J^£j j t iJLP JT p-l ^Ti> t tfli 

j^jC ^JlS ^4 0j>o 

oJla j y C-i jJI ^Ju j ixy i J-Ul «P>^» Oljjli Oj^Lo ^^UaJi jl j 

. j^ujtj ^ukNij i ^ j^ai ^ ozjjca j»\£> _ iju 

J-iuijj 3 >* J <JUauull ^Liuil J~-*>LJl 1* y^- ^Juuod Ju^ yb ^^Jl j[ 

Jbrji Jp ^IjJIj >U» p-'jlU . JUH J^r- • J-*J1 0* 

^jJb- Jli JJi t ^p^Jl AitULI oLjL^-N! J>-U 01 j . aJlJJ 

3jLp! ^ jl\ ^^^aJi oIjU^-^/I Jjjj j! j£s ( ^ju" jjJU ^ ) iiUUU olUu-^ 

4^ jUpNI j ^1 U 5 ^Lil 3JJ>\ 4iJLA=» jc-J 1^ JiSfl ^1 ^lyt ^ ^3 

jL^ SjCJOll oL*>ul ^ SJuJi^l oL*>til JpUj Ujj . o~b-^ ^Lu 

^1 J l^UT ^ I jrfT 4,1^; jJU jyili Ji* U^l ^ k~J>l *&J^ J^l^Jl 
^uT yi\ 4,bTj ^1 y ( ^JU; jup ^U! . WJ! oUT ^ ^U^AIj, 

4_jyiJl oUJK]l ^ ^y^r J <>y^ ^3^3 ^LU^^ j> ^ 0^f>^: 

wJlWl ^ Ujup jJU; J J>-Ui)l j U-^p fr^i . J^-^ 

^aJ| j+ aJA^Z Ul ^1 Ja^J Ajyl^ Ol/i J *>Ui j&\ jJ! ^iaJl ^ bJj: 

j> Ja.. J J^JaJ ^^kll j> jSCjC j . jjj^r j ^1 ^ >^ SijcL" 

£*J ■ *i o^Juil *J jJ^j J jp jv^^ «^ j JS" a- J^" Os*^ 

O^SLiil ^ Ukii U y Jyyjl ^ JT ^ ^Uoil jlT ^ L* j Ol jLi^i A^I ^ ^ii^ 



UU ^'AW ^ ^ JN 4 I4JU; wJL-I 5 ^ ^ ^-^aJl ^ ^L-Sli jL^I 

^ iilxil ^1 y a ^\ ^N jl* J^IJb" Ji wJL-I 5 yuD j^JUJ ON *Aii 

. Aj^jJU ^sa!I 4jaiii^ Iplyl Ja.^.T J 

Jd> ^ jJLdl ^ yb ^Ull ^Lu Oli JUil Jb-l j ^ j< v^lJ^Nl j\ *LiNl 

_ Mjjt' ^ir pju? ot ^ s y e b r ^ ^l^i j/rt s^sli* 

01 UjJ j^ii J^J . Obldlj Ol* >^ Jt. ^1 y e i jjJl Ou Ijj-JC ot 

J ^Jl^. y*l p Jp J»ydl I jJ*Cj ^^fjily jylji^ Joy* 

^Jj as J\a j& ( OU j^a* ) oil ^ J yijJ Jp eJ> ydl \JUL" <y*>UaJl ^ Ja T^ ' -i l*-^P J 
^Jl OjJLaJI «JbJL>- oJI ^« <j ^ ^fi^ >twcJ Oj-IaJI oJla j . d ^ y^JL* \^..^' < A Ji jyj^j 

jiP ^JJ^ J ^ yjA\ ^Jai^o ^JLcd\ 01 OLf <JUJ ^ Ji U ^jLi 0i ^->>J yiaJU 

j» jjP oJb-XP ^JiJ ( ^ ) : jl pjx\ j^i oOjJ^ ^- jJJ Ujup 

J 5* j^l oWys-Vl dJub AjfiA 0L j^x j . ikJ)l ^ui^aJ! £• J^lJLJ Ji ^ 

aL.NI ^ s^JlT bj : Ny . ^idl f ^L. pJUJj ^ J jlljll JLiiLr U f 



• y**- dJdi JlSLil dljal y 4 <u~j*l oUiil! Jp J>yd\ V 05 

^ ji bl : LB . aJU; (T ai 0^ V sL±i\ 0l» aJUJ ^ «JU cJB" 13^ . A-ij-dl 
JJ* oUi y <3 ^nJl! oLil Ji, ^ y^Sfi v^o^l *Li^ft ^ aJW ^^Ul 
-u^uJU fLiSll (TjLi; ^ : IslU . aT u *tfUiU *LiVl ^ ^\ J ^U, 

fr LiVl cAilill ^Ua^ ^/J j ^^Ul SopLJl l^L, j oliL. c~*J 

Jp ^1 oliH! ^iU JT ojIT lil : \ju\j . oWil! ^ pAjJ J\ ^ 

J-^L- j*a>w-J ^1 jJUd! j ^Ldt oL>vJl J*>U ja oJbOP ^U. ^U! Jf ^ £j 

%\i J\ 4il» t I jjitS" U ^^-i mo^. ^-^iC f^i* JIT bj dUi £. * 

yh ^Jd! i a-WJ! aLJUI ^Ti; JL-^JL) Js£ . ^I^JI iUJI J a-1p ^yclJ 

bj UJi «Jb*U aJ ouyd! !Jl> ^ j . $ 4, S?5« a) jU* ^ 

J j>£ c£-d j& b| ^JLiiTj ^Jil! f^L. JLj Jl JUiii! yJu^-J a*U^J ! yukuw 

J a) ^Jl jli 4 f^il! jJLj j ^A^u-^ <^Ld! ( Ukii J^^L- ) J^LI j oLi£l! ^ ^ 
jJ"? ^ ^ ^ j^>J c/ r 1 ^ fj^ 1 ^ ^ ^ [£jj Ji- c-i^ ^Lil! ^L^T! 
^>-l ^11 JUalVl j J pJUil! ^^ill j AjfeuJ oLiT Jp L. Silp ^jblil! 

^JUJ! J j t jwod! j JUjV! J o^JLi! jl^Ij . f^i, JT ^1 ^ ^Ul ^! ^^JLli 

0! ^ ^ ^ JT ^p Jbi Jii J*p ^JJ^i ^ij fr ^ir _^p d^H >->f ^ )\ 

. aJU; ^ jl J^l ^ 3 <^>^u 

: J^lj5lt ( JUj 

4 AiUw-Vl _ jjill Ai^U!! pJLjj 4 tijUVl ^JUJl ) ULuiiU jJUsl) y I ai-JI 
a,opU ^ ^ ( r ^il! jJLJj 4 j,^ ji> ^p ^ij 4 ilJ^lj 4 JU^JI jJUJl 

jiAU! ( aKJl! J^ ^Luj 4 0Pl>ill ^Lj ) J ji\ jJLdl ^ y jt ^ ^JUiI! <Lh 
tjiil 'ja \{Ajt iuJ iUw-Vl Jp 5 jJLiJI y» opI yi\ ^1*5 j\ . aUSLJI o ^Jl ^! J^ jl^u^ 
Jb'LJl jJUd! a;I Jp opl^il! ^Lj jJU j ( ) jUiVl ^ aJUIT aa£ ( ol^l ) 

jsiTj v jJI v^j^ll LakJtJlj 4 L^bTj 4 LiJL>J . ilUiJl aU;1 ydl jl-jVl AAjbj ^JU! 



At 



Aii jj-Ul o j^S aJIp Jx>-^j j p-lxo jl t aj jJ? ^ill IjlpU Jx-i <j\j AjLi* ^ f yL 

^ai; jl ^SCc ^Jl ojlpUJI 0? 0 jjb dJUi t Y x a = A x T t © x n = n x o Jl 
v ^l o*Axju> /si ^[flX/> = /,x fl ]l x ^ = ^x 

^ jl ©jipli <jlxJl J j yi^j jj^m ^Ul (i h»*t . LJy^ ^/Jl dJUb" a^II 

J 31 "' O^J • ^ryM^ j SjlpUJI jyyc. j^il iJl j*\ j o^U- j i V^W*^ j- 1 * ^ 

+1 <S j£ (S^ v-j>JI j| I Ji* ajj^j jl Uail a*-^ J Ja*; jl Uli SJIpUJI ©A* ^iLi* 

[ a x = b x a J 

Otii oli*>Uil ^* oIjUS" l^Jl ^iaJl j& <ulp kJu^zj JlpI jiJl j t ajuiJlI SJlpUJl oJt* 
Ji j oUj JLpI ^ill isJ OL*~* . JLaaxJI aaIx£ Ol>j: j AAk£ frj y I JLpI ylll j Ji 

ai! = «]^ xy ... (Y — - ^ =^J^ k ^ii . ^ ^lut gj >j 

api^. [ «i ] j^i ^ e> k [ ^ ( "- 2) ' * ' (2) (1) 

l OlUcL^! o^jJL5t ^ A* Ocrf^Jl A*~Jl ^jl^ . Oljjiil ja OUaJ OlU^Vl 

i^U* jTj . Olill 4^jJi iul J£J dO^lj ^L>wL^I 

jyf 01 . a*vj>w> ^ l^.lJi^-1 j ©JipUJl ipL^ ^ J y iJl^* t Ji ^r* Jap-^J If J 
jl LjyL" ^^a^X j£* . l^L^f Jp 5 jJLaII Oji ^ Ai^k; d^pUll fJJhO-J j* j^*il 

. s>^w» *i> \ 4 i s k: ^kuw ^.yi |^ j-ii jl>i 

[a x b = ft x a ] I X ^ = ^ X I J> « J^' ^ ^ » 



AT 



4*L^ Jp ijjJA\ 01 Jp « jOiJ! ot Jp JL Ul> J oU>LJI ^^U, 0| 

•opUII pJU; jm vJUiM JIT lij 11 I ^> ^ J^l ^ Jp ^IsT y 

^Jl ^Liil J-!*~. JJ j, I ^JLj \ y£j J! U Su*Li IjJUi Jl v ^UaJl Jp JIT bli 

iw.L> <aj Joj SJLpUil J^JaJ pJUill ^.la.:..,.. L»JUp ftJLplxll piio . LfJUj ^ Jj oJLplaJ! 

The jJUJl ij^i J jj Japl Oij . UL^I UJI^il ^ ;>OP j o*->^»j 

; OpI ^iJl ^ jOJ AajIw. 4~*JUj Ol ^Ja^ Conditions Of Learrning (1970) 

: Jjty S>M 

. (JLdl ^ U.u* giyil jd- (jUsli ^1 

: iJlill i jksM 

jj£ jjlj JJ ^ UUsil ^Liil ( ^W>^-1 ) «*L* feU) ^Jks ii> jJUdl Ji^J 

: iillsll « jkM 

iJ^UJl d\ b- Jlj*w ^LdJ j, ^Jtt : ( Jlsll ^Luli oJUi* ^SO j i ^jL^-l ) 

. Ui) 

JU; ^p IjUiJ /sij JpI ^3 jJUJl ja o^Juil J>- ^ t ^ yJl If 

& tUii! O^A^tll J>- j^Jaqj . O^Lill JJ- J>L- v Uai* yh SJlplill ^L^Tij t Opl^iJi 
^p cJiT ^yJl jlpI yS\ ja LJ y JpI ^ij ( JUiJLl oJU^ l r "i L, j jlpI^aJI 

)^ J pJUill J jUj . 5^>l iJ^UJl J>-Jb Jl J jl4 <jj}\ pJUiil Ji^y iaplilt j 



Ai 



A\ JJ- Vb> jsjc V villi i^yJi j* j ai^l (Mi ^jjJi u^-r^j • ( r 1 *^ 

ijpli fitful J*ii j~*S Ski& o» JU . jJ-sW (J^J 



^ jual e >» Jin ijV vJ^i »j* > • c = o ] 

tfiJl >_JUaii_j . JUiJl i^j-Ul i--^ > >J "jU 11 '-i* J^S ^*M* j* ^ ^ 

0**£jsJil JJ- JbMj . »J*li (JUa, (JU1I oUJ~" tS j>r\>. v^ 1 ^J-^ 1 

^ cJU- ysUii .a* Jj& as a* < s^-w ^" J* cH * vJUJi 01 j* 

^ ^1 ^L-UI ^jyiJl jo*! (t) ^ J ^ ^ 

J>L» ^ W > Jp J^J Cl>3lJ ^ ^1 (t) « 5J^l« ^ 

. j^JI y» ^ > 01 j, J5«JI * ^ ^ J^ 1 ^ (•) < «W 

U J JJl jr ^ ^ ^ T ^ ^ ^ ^ ^ ^ ^ ^ 

^Vl ai X 1 ^ " M ^ ^ ' ^ ^ ^ 

u^j ^Su s^^J* ^l-^ l. » jNir aCiii ^ v^i ^ 

^ -JUj . « ^> *i» > U>- Jlv ^1 ^ ^1 J-jil ' ^ »W 

^\ JjUll 4^ ^ ^ ^* " J ^ 

i^Li Jj . J^iJ> C >. « • 5Wj51 oi * ■** 

^ji ^jji s^l- uJ . / > \ _L J-^ ' r 1 ^ r 

y • *J^» > ^ a ^ ^' L ' u cr^J ^ ^ ^ ' J* 

^ Jbii lJu j i—U-i »>sUj i <i^j »^ -^'Aj ' r^ 1 ^-1 ^J* 
jy iiu . ji^j j.^- jr fitt-i y J-^ uF» JjW u 3^ 



A* 



>' V-j ^ ( ^ ) «J*> 50*15 i&iil j£ j, ofr j&j c o**S^il 

0j£ as l^j . «£aL| »a* J« ^ i ^ >Uj i ^ ^ ^u,, 

• S^sAI fU c^-Ul JjSu i^l l+JL; ^ ^ ^ 

J ^^1) J,U ^ *;t Jp ^ ^ ^ . VjJ| j ^ ^ ^ 0 | ^ VU; . 
JJ ^ ; ^, y^Vl ^ f i^i ^ i _^ JuJl IJu ou u 



0^ , Lib tr J t »u . v;i j j^l ol jL »i! ^ J^i ^ faU 

r > 4> J| oLU!>! Oli ^lii i a ^ SkL ol >=LL UflJ ^1 ^ . il5^| 
,1 vJIWI VL. r ^ ^ 01 ^1 j j,i o!,aiJ S, jU. ^ jso. ^ ^ 
^ CAM* o> V> Ufli > ^ ^ ^ > _ r JS^, . pUll l^i 

[ ax* + bx + c = o] J ^ = ^ + ^ + ^} 



[ ax 2 + bx=-c] ^- = -^ + '-I 

, . ,. . • 1<r , r b 2 -i^ «uu [ x 2 +^1 ^ — + 



. ^ jj* ?b >>y> > > ^ e* : 0 5>iM 



b \ 2 _ b 2 - 4ac 



4ac "I 

2 J 



[( X + Ja) = "~^ J T 

b / b 2 - 4ac "I - T w \, = ^ + ^ 



L x = £ J l T 

VIM ^ ^ i*^' *'>H WM - T ^ 



AV 



,JU; CJ oi Jjt t _ r j£i Jl >Ji ^ . v-^i ^ 

01 . c/*SLdl JJ- ik^Sl } i£JA\ »-U ^JUaJI J*x£ J opLj 0t 

(f yci\ J •V- W v^ 1 r 1 ^ 1 o^jx, o^& 

^ , opi^Ji ,jUi ) ^->Jt J J^fi Ji » ^ r^'j ' J* 151 *> 

j^u ^ui ^ jju ^ j^Jj gT ifrir ^ 01 pJ-sH ^ • ^ 
^jdi owi ^-1 ^"j r^ 1 L 1 ^ r+* ^ ^ ^ J ■ ^ 

^ L-L> £ >Ji Li* jJU. Ujlp jJUJl ^ ^> ^1 5-jlaJl 5^ 

.u-l^ , I LJ>j >l J -u-U- ^ (^iH Zohan P.Dienes . v Obijj fO^' 

^.jji o-^lj u--^ 1 ^ ^ ^* ^ ^ ^ J ^ 

y^J ol 4iuv,j <-^J JyJi ^ >V ^ ^ J oW>^jJi 

M U ( O^S; ) OjV. N Jl*^JI ^ ij-S- aU*l iJU* . ol-^JI u^J^" J f'> 
JULI ^ J 0_^j ^ jLil»Sft 4JIp 01 : UJbUl oJL* **-\y ^> U> 



U-U, ja OjiiU ^ ^ t ^jyiJI J*i 4 i^ljl ^UU) ijigiJ-l 

tff oL^LJI JLJ V dUi a* j# OU^Vl j ^ /li i y» J /lilj f Ul .UtVlj . ^ J-dl 
iaUi . UiL. ^1 .u, i r u ^* i <U5 oWLs-l lj*Li ( ji^li |ju»j ^TJb 
J jl« t->- iUi i ij> oVU Iop LJ t ^ «U l^i Jp oU Jl 5iU JI Jkit U 

OU-JUI Study of Structures oLd! Uiji ^jj J»; j oU Jl JU; 

^lyt ifttt i)U , ^ ^J LsJj . a^U Ju> ^ j£»t ^ ju, u» J ^ , 

i-i-kJl ^Lillj * Rotatianal J^jl ^Ull t cjl JI ^Lill : 4_>l,JI ^UUl 

ivV 3U^ j^Lill o-U, oli^Jlj jIopVI Ju^aa «»J| JI ^Ull jUij 
^>l* tfiJl > Y ,»ijl « A < «~ pijl Jlt.j . aJuJl 1,. jj| u. JaJL 

A AAA ^ J^Jljc( T^-Li) <<x u )L&»4 B ;U,JI 

. y^ll ^p ol^ ^ik* ik^l ^ ^ o^lj JT 01 ^ dUi t ^jjl ^Jl f _^il 4L.f 

^ *p ( ) jr*' ^r 11 ^->U i^W* <^ -UJ ^Jl jIopVi ^ : ii>»jJt ^Ult 
ol^iP ^ JI iiUVL jo'U ^ r UaJl J ^ YYo . aU*Vl 

o-ij \ . tf jg r Uii J ilopVl £j> 3 J Juj; UJ ^ij aUVl J i^j 

ijU ^ J UU !sUIp oL^»LJI p_j> ^fcat J ^Lil f UiJl 

JI j>^l fUll J p. j, V LJ-I pJUJ A$ joxiJl j>Jl 01 ^ . OL^L 
J cJo^ ^| jOill OU LiL.1 f j t 3 IopVI JjLi J O^oiVl l^oiu-l ^Jl uuuli 
&y)\ f UiJI f loiu-J Jp ossJU^jJl us^LJI J^l ^p c^f oi l>il J ^Ljl JJ^JI 
. -JUi Leibniz f It; ^ Vj, j J^lisll ^ j ^ tf jj| 

,Jp J JTl^ll y Jp ^Jij .c^Ji ^uil oU-Ja; ^ : iijJasIl ^Ull 

^Li- p^lj t o-L-llj 1 J>Jl o-ij . 4j iUdl ^Vl oVUl Jj oL^LJI 
cp^I V>WJI ^ULI Jp ^ ^kJi ^oji ^ull ^.jjs . u^- 

■U/Vl Jii^ JI ^^Ji Ul oi ^ Jii ^Ull'^jo; ^ 4;t f . 

^ ^1 v>»<Ji ^uii fU**,} 0 j ju. yyi j f ^yji iLuii ,ik*i 



*Ua^ ill*! 



[ 3x + 2 = 4 
[*+2=4-3 

L* 2 
[a 2 a 3 = a B 

[V* 2 + 5 = x + 



t = r + 
r - t = r + «- 

- * + ^- 
r 



^U- J ^uftlj t i^jJI i^UU) fLiNlj t wbjl >Ult f U*c-l v»i jjy ^-U 

jp Sjoiii o^- ji /\ y « ou»ujt sJiwt ^ ^ . ow; 

: ,Jki it « V* ol»*)U3> jv^yj V*^' 

u Jl ( Uju ) Jp JwJU JJij l«JU; J^LJI S^ojl oU! g-s (T) 

. l^Ju; jjLJI ijji-Jt oU-^^J! *U^f 

Jl <;Lii iiUu J^Lr* J (ft! *S">M r 1 *' ^ ri J 



<&\> J*" 1 >• ^ — Ltt : i_r V w r -. - • r . |- 

^LuJi y j^jji (i) ^ jJi (») J^i (t) «*>^ ^ ( r ) ^ uj?yi ( T > 



Free Play >» s-^Jl : J/lfl J^jU - S 

Z-S >J > ^ > >' ^ 



0_^- 0i ^ i >J • f-^ 1 oU -^ 



^ {( Jadl •JiJ-i, fl-L^u-L oULjl ^rij^" J* (^JLII ^jJdl ji; j <J oli 
jOaJI J^U j^juLI oU^L. ^ > ^fjt s^*WI Jyo <U >l *ju> 

oUl^Nlj UiJI ^Jl If c f ^uiJ L-^JU ^1 Jp ^ ^1! 

Games oUM ! i-ilil! jM 

tri t A^ic ^L^Nl jl^ < J\ J f£>cS oj>J3£ jipI y *JLa j j . f^iil J 
^1 ^UlSfl Jpl y jvoJ j ^UlSU J>l-U^-I Jp ^^UaJt J ^ . ^Nl 

. ^fli^l ^iis zjJ- ji\ tijii&i U.up JUS r «.-«;l v Ult 

<±}\ J^U *-Uj t f ^^1 J^b Ol ji^lj t Parameles ^ y>o ^^Uali v UWt oJl* £~~Jj 

ukii ^ui j^rt jp opl^j ^ji v uryi ^ jbjuji iibb^ . f^uj v^lji 

Searching Communalities iT ^1 ^ d^iJl : SiJlsJl iU-^ll 

<-UII ^1 ^Ll J^LliTl Jp J ^jjdl jlpUj ji ^j£> 3 . ^1 ^JULJ 21T 

Jl r** i* o^S Jf ol j,> ^p r ^Ii <Luil ^1 J -uJLi 

JLU 5T>lSII ^1 >t jl^l ^ 0*, . Al^Sfi JT ^ J\ 3^ >! ^1 yLI 

. OOP 4t*l Jl CJ ^11 ^ J OjL^L JLlij oJL>. Jp 

Reprsentation Jj^l : hv\ J\ ib* J>\ 
^lj Jlu Aiyt. jt Jl v ^UaJI £ U4 t fj4 iJU JUu JT J iS>iil ^L*U ^^M. ^ 

Sort J> Jlill IJla Jl*^ . M»Li y Uaii ^Ll. jl c L>^y Lf-j ^ 0 Jij 

Jliii U» Ji4 0^ L. 3j>Ip j . Jp 4JIJI ^Vl JT J o^yi iT ytill ^LJI ont 

. f ^iil L^ai, ^Jl Sjj yil v>Ujl -uJ! ^ Jp ^^AiaJl opUj br l^iT ^ Lu> /si 

Symbolization ; A^j>\^-\ ^ll 

^p L. ^Jl^^! v-LH awpL J\j ^WJI Jt <U Jil oJla j ^JUJi 

Jp . fJ *^ jsa ^;i 4jb. uit jr ui ^^^ui ^ j . rj ^iii 



m ^ ^> ^ ^ ^ e^' ^ ^ • ^ 
y j ijui-i sjkiVi w v^wJ > J ' ^ • J 

jjtfi i^- ob^Ji • o^ 1 ^ uil L>** ^-J 1 -" ^ V 



Formalization J-SLiJl : JLoUl ib-jU 

r u> ^ *i sudi '^J ^W'j r*^ 1 r^- ^ 



IfiJb w-^UaJl ^ _j t Informal v* j > j^J L. Ulp_, t ^U) <~>rf ^}±J 
J ^^i-J ^1 v^UjSll JJJ ^ t Structured Ukiil vUjSfl.W . S-*l*- } ~*i>j> L* 1 



. *^Ul LU 1 y _>- ^Ull ,JUJ j o~Jl >l >l juJj . ^Ul! ^Jd 

: »JJLI _ > 

. s_— Idl oijJ! J ^JUaU r -U, L> JT j! ILU, t i_>L. ,11 ^Ui! *b 

vl t ijipi jtrSfi ^uw »iw>f dUij uiji ^uvi ^ ^ ^ufti Ait ji. 

: ( jUl ) ^.LJiJl lull _ Y 

• a* ^ J WI r^ 1 

: jJl jtyUt la-. _ r 

>t ^ ^ ij * <d&Ll J.L&I ^ jujuJI JSO J LTjI^I LJ| ^ ^ ^ 

( y^- 1 ) V>M ^ Si^ Jp vi^j) u,lj je^; j ol jydU JUl c L-iJ 

£ a j^^J 1 ' ^V*" w— Is V _ >! V--JUI ^ UU _ J>-l >l dUi ^ ^ 01 ajft 
j£J ia,> iJ^I fl^-i -Mil Ji 3 . Jb-lj J,LiJ J ji jcU^. ikiJl 

ill" ^ JU*I .iLS^ aij t UlaiNl iU >l ^ i^L>- »^ 

^ Jli^ Negatve iJUl ir^^ail jjlJU^Mi v ^ Jj]^ ^ ty L| J 



u 



. l+JU; f M oljl^ll j ^Ull JUL" 01 

aJJUj: ^Ul y ^oUl UuJI JL*!Ad -l^jJJ -up >l v^ill <U y tjLrf 01 j> j-ui] ^£cj 
^ail aij . U i^oLl j>\£-\ j* j i^wJl ^J^fl* <u*UU oL-JJ oLUJl 

Jlill Js, 5*ju*. ^UJi J IfrlT J^lyi oi y t >l ^jJA aU^. ja Vj* a*Ip 
JT c ( 4*AJj£JI ) w-*Ul JjJ Jt. olilU, ^ jjdl <J fJt^-o ^JJI Jl=H J*s- J» 

^JUaJl ^ 0l j&C j . Olijj ***** J J^ 1 J"* J ^ ^ ^ 

JpI Jp J^-^U MkJ ij JL IjM vJUJl JUij i jjJl gfc f ^ jj? J C>UlM 
( Clubs A Spades ) *b^~JI WUll Ob olilkJl Jp f U jVl Jjuj JljjVI o >J u^jjil ^ 
blJLpt JOu ( j t viiJl ) frl^J-l A^UJl Ob OlilkJl Jp alJtpVl 1^ i Vrr 

gJU; j\ Jp I ^Ui>J aJUI oUlkJI a1£jl- ^^UJI a^\jj Jty* JUL j . aJL- 
JUi JlU jJL- je^J^P £?L aJ-UI JLpIji Jp ^ J J^: -tf J • 

^I^J-I olilkJl Jp o t V je^Jull 3 i *b^J1 oUlkJI Jp 1 c Y ^ajuJI j£s 

ir = (o_XY_) + (lXY) 

bap 0 jJL- ji^JLP J\ Jp ^ a*^*)\ SJLpUII JiJ^>Jy ^ b} dllij 

Jp UUJI <JUI Jljj^l JLpLw 4 SJLpUII dit Jl J^>JI ^ (I l4 . 

^IjlpI c |p J^^LI vi-T jp ^ jJdl y ^yaxJl jKf^ue i^*>Ul ^ JUj .J ^ j . jjJil jyl\ 

^p viUij 4T>Liii ^p ^Ji j^xs JJlUl ^ jry? ^j^Ji 

ol u,j ^ >ij . ^ r ^ui ob * j< y^^ 1 c^^ 1 ^ c^> 1 ( ^ ) 

i ^ jSLtj ^Ub-Sli dU; oi oi jJIii Jp 3 T ocpL^l ^ ^u^t ii^; 



<\- = r x r- 
n - = r x r - 

r - = ^ x r - 
? = ^ - x r - 
? = r - x r - 
? = r - x r - 

H3 + r^= t- + r- )+(vxr-) + (\- + v)xr-(0 

^ o- - o + r- = ( r- + v > x r- 

[3 r l+^i <-%u Jull jjuJI : Oil 

gft 01 jU J >Ji <^J^i y>( r . r _ ) JUi j>^> jl\ ^ )\ 3 . jJL, ^>^> 

^ )\ ^jt* Jp 0 jJLaII ^Jlis j£) t js* >J1 ^r 4 J j WW bj^p jJL- jOJlP 

IJUb jl ^ ^Lj j\ ^JUaJ! Jp j f ^P iii-l jU j ( r - T ) jCi J ^/W* j=Jl 

# c < 

[ a and 6, (- fl> ) f-ft) = +^] v » + = ^ <■ 1 

[ y, z, x(y + z) = xy + xz ] + = ( 0 + ^ ) ^ 

Jl* oLj ^W^J bap 0>JL- jo^w' ji^^ 

^ = (v» + ^)^- t X Z = Z X y J t ^ X O - O X ^ 

• J ^ U*l ^JW< >JI J If [ and x 0' + - orv + ^ ] 



"O x [ + A+"D]=["0 *a] +["0 x □] 

II ll + 

OxOl=TOxA]+ + [OxD] 



o 
□ 

A 



r - t j£i 



•U* f*^' --^l r** r^ 1 ^ *" x *-' ~ " 

Mij^ij *a«W > ^ cr* ^ ^ ^ ^ ^" d ' ^ " 



\J\ Ji^. Ji dJJi, l^Lc j,U\ oLJl j ^UlL ^Jl £*U1I J^j - t 

. j-*Jl ,JUdJ j,Ul (J^il ^ ^jjdi 

^ c jl&l f ^L ^Ul J^, jjuji L , ^Ul J ^jo-j ^Ull 

XI 1^1 > O-b i-U*Ll Inqwiry| t ^L-Tifl ^kjl Jj ^.jjdJ ^| 

^ Jl> tfAJl J*J\ >*L> dUi . ^1 ^ j jJUl ^ ^jj ^ J 

J >ll David Oushbel| J, jji ^ OlT i ^1 JO; J**, . ^ jJls J| j ^ ^ ^ 
oULi^fl Ji J JUilUa^ll ii>Jt ^ ^Ui J ^ ^ 

J>JI ^ IjjiT otj t^J^ja ^l^i u,ui JL**J .uTl^l 

^1 oUjJl v l^Jlj V^JI ^ i^>lj\ oljl+iL i^liLl jJl UU ^ 
Lf 4 i^L^Jl oljl+il jja; J LUJ, (NAEP) 4yJ\ ^ V >iJl A^gi lryt-1 

. U,j ix^Ll ^aJl J J, j i^oJ., oL^L^Jl ^ ^ JjLJl Jl ^ju^i 

- r Ul ^ J - H J^i\ i^u-j J ij^-llj (OidJ u^iJl ^,1 ^11 ^ ^ 

^^1 i>Jl J ^l^sJij , w ^JUI ^tAUl ^ ^ Jit of ^IjJl dUL- ^Uj 

a-ija o;ir, . ^ui sun j vl-li jft-ii > ^i^l , u» ro - y-i 

Xii^ i c lir l^t oi iiUl oU^I ^ J 0 f ^ ^ 

^j^" J l-i* ^.j . jJL\ ^oii ^L^)| ^ iiy.il, ^l.j., j^, j 



X> (JUs5t Lf i jj~ crij-^ ^ >»W > a- ft* J* ^ 

(JUJI oi UuT J.j_,l < ^JUsJlj ^ilil ^jJdU Iju> oi^j . v"^! er** 

,> J> jjl obt^ ^ jujuJI ^ . ^iilJU . ^*>UaD ^ li uLj jyC u Ul* 
i^l^Vl ^1 J<LL. J ^1 i JH^l ,JUJI Jjli. J J&il (J-JI iJtiL. 

j ob>bJI iLf J yu; j Jbi, J ^>l-r\b (J-Jlj ^b Jij^l J^ai 

j* ~<if& k~j J UUol j ojlll ^Uji-I y Jai* <u* v y^kll 01 *i~>- t |J*sll 

V .alii 01 ^ ^Jbi^fb (J-dJ WjJl <J i->-UJt ^ j . }Lk— ^1 J+JI 

j ^jui Ui* u y±\ j uuoij ^-Ldi bill ^u-s-i 4 a^>i dU; ju,j 

Educational Theory ^Jl ^ ^kJI <Lf ja \ \\\ J^. 3Js- J 

fLdl ^ JSi Uij . ^ la« J> j-J JSi ii-LU jj ^ ji (JU? y> 

J\ ^» j>U Uj ^iL^L UU; jl bjl^l UJU; cjlisTtfb jJUdlj 

I (JLdl Ujlp «1«ju; 

01 ^Jil tfi (Jill {S *2 i JUb t iJUJl jJUL" JU^I ijj^Jl, ^iJI ^Ji J^_^l 



UAj *J j& J** Oli <uJxd> silil Jlj meaningful learning sel ,4*^ f-^— i 

luKil ^ *} 1 .< l*W (JUslI ^ lili t jUll i*^' ^ > J ' 

" . ^ ^ > ^V^ 1 c^- ^ ^ ^ ^ ' 

^ ^ Ji J o^£ c/*£sii > -Ji-'j -»^^ r^ 1 J^ 1 ^ 

Jl ^ ^Lil jl ^ y> j . ii ^ ^ ^ ^ 

<u J^.j ,JU > «^ ^ ^ r^- ^ Jui ^ 

i L^J bij wJVj ^o^^' 1 ^ J' • j^ 1 

^adl j;i JUI (JUsU U,-! 1 

(JUsll : ^ji ■ Jj \*>J* f JU^. ^ dL * 

^1 U liU . JwLdl (^Ij f y^'U W^ 1 W > ^*- Ul 

ii^ r JoJ ^L-i iiL* j . Jl J~- U L^uj .1 t *Uil ^ '*~t> Jj^- 

i^U fit j yi\ JbSfl Jlj ^ jvlT JUa aii . jma li L^: cW^I (J-sl 



blj SJLl-1 4jI a->- J a-^> y ^Uapl Jj.5 Jyl jill jJaJj c AjyAl oL^ljJl J>- J Ol^Lt^ 
^yN J0i i ^ S-byi!l UiJl <uJL •JbJbU *-*\iJ\ ^Liil ±>.j ^/>UaJ! ^> J jl^U 
^Uw>l ^^UaJl Ji j . Uli a^u- jj^ah-:...) ^ p-|— * ^ 

If t U yjaJ^- jJ\ OUl ^1 >£3l «*-/>UaJl ftV U vjr -J ^ j . ^ 

c 

^JUp jJaj Jiii . Igha>- j,Ul wlj! &si\ j S-UbU ^Uil j ^kfe ^> ^1 
. jL^Jl jU*^Ml J^: Li (( J^>l ^--uAI *LJl )) jL^ U 

A-i yell A~JL L^Iaj j J^j ^P 0^^" ^ V*^*^' 4-**$-^ ^ ^ vjLjl 

^dhLiil iajj Jj ^ ^P aJ ydl AX*J J Lkl>ol j oJUJjLl o^lil ^U^l wJUaii j^^j . ^AjdJi 

.Judl J^j IASUj . l^U*; jjl — i! ^jJl! w>L^I J^Lr^L 5jujusU aw?L^I s^jjLAI 
olUJ^L filial IW *LLi~-Vlj -ujl^I (JUsIl viki^ p-Lai J;LJ! ^ 

A 1c Liil ^1 jil J^IjuJI SjujuU olll oJla yjl aX*p jLi t Jo/^ f bJj s*—^ 
aJUJbLl ^lil JxJy jl . j^Ul Uail ^JJi - LfJUj J>^~~\ 

j^i*!! ol 3 a^j^JjcJI a^JlI juiaJ j . -JLicuJLi aJ ydl Li— oJ ^ ,b ./^ U=>LJj! 

a^I ^Jp i^uJ LJLt* ^ ^JJ atjuJ j ^jA] tlijb JPJ 4 A^Udl 3;>lli A*^ Jp ^lS3l 

. ( aJU ^* p,b;> jd\ aaj^LJI ^1 ) { jjculi yill aJ yd I 

a^L aJU- jA J jyjaj j . L^LJI j^^ 1 l/ 1 *^ cs^^ ^ ^ J^ 1 

^JJi ^j^Ua; Ji j ju yr»Jl 3-UJjJl a-JsL )\ t^^Lil j ^bail jJU; p-r^y j v*^' oLLjcII 
o^U ^ oj^Jl Uiljjl wy^WI JiLxN : LiU ^Ullj ^Lil jOL) a^j^L- iiiul 

^jfcUil ajjJI ^jp j ^ >*^L ^iLiiJl ji-jJ JL iUipNl j ^JjL-Ij , ^-fl' 1 Jjp^ 

^^UaJ oli OL ^JaJl AJJby AjcuII Ol ^ia^-ij t JjLJJ J>- UpI t OUj ydl ^1 ^* Jl 

JU- c^L ^JtlN OLHI J^UaJ jP OL ^Jai A-Jb y Jp OjJ^i\j JilkJl omyu Jp OjJiJli 

Jai^ ^£jC tl-^ . Ob Ai> ^ ^Juil JU jjl J^UaJl Jul ^JUall Jl Jl j>-Nl 

(•a^xju^j Jl Jp Ub t^JUl ^ jjdl j . U aajLi* oLKT ^1 ^Jl j oU- ydl 

c^L— Nl ^-uii ^1 t aJL*^ J>- J A7ljja>- ^piJ jl U p y^AA tJuyu J Av jJL-I ^-iJ ^*>UaJl 

.. L» Aj AJJby J AajLiII Ol^iai^l^ 



jp syS iJ <UJ AjJlJ ->y JT c)t UJb« i Syjf U A-jCiiTl o^U JT jl J; jjt <^ 

JjUll J j Ay»JjcJl o^lil JT j ^1*1 1 t <J-U>» <uj J^" J VrtU t£ y ^* y»j . *j%p 
jl&Sh aJ JjuiJ jlS^iSO ^ y> ^kJ Jp ^ yJ! JiJl j oUL ^11 <oU ^ yJ- ^ yJI 

A^-JaJlj tL^Nl ^jJG jlT ^ll JylS^iil Jp jiljjN y*j . U^yir JT 

<uull ol c£y ^ -w?L> y)i p yU)l ^ojJLJ J £l y y JL>-lj j y> J ftL^Jlj 

f W <. <uJl iiJUL? jiU-* ^^Jaj ^> I^wjJJj Jy^U jlj i A-^Jjci! oilil J ty^ 

J ^ t 3u*UU <] JT ^>LJI JJL>Ji j c jJ-lj t i*jJ>\ j, JT Ol ^ . pJUsl* 
Jt, jl^Ij ^ju. ^liT J ^j>Jl JUL" j&\ oJ^>! ^IjJ! J JO^ 

^jloll UiaJ Howard Fehe ^ ^jU L^iif ji\ &jJ~\ uUL ^Jl jP aJb- jll ^j^Jl aJLJL- 

. -Uyliil 

J ( okJ JT jyJLl ^yiJl A-j y ^ ^--^ wJUaii jJl o^lil ^ju; : : ixij 

) L^liS" J Jj jU-jUj ^ y^ ^UspI Jj «Jb y a ^*W^ Nlj t .LJLdLl 

^» l^?L^ulj Nju SJUJLjLI jl^iS/l y Jp J; jji lA 

tjZil am ja ^y JT J>-b jl^iSO ^ yU Ol d^Uipl 

SJbJL^ oLj J^p jl AiLJl Ojl^il L^JUl^J ^ V y*^ J>-b 

aOpLw. ^ Jp t JUi OU^J j pJUiJU ^ 5^UI JmA jLcJ : Jldl ^ yjl W 

. yd! |JUlll 4J j 4^ ^llj UjL- <JUlllj 

Progressirt Jlydl J->UxJl : l^j A y JU s il ojlil ^ ^rJLiJ ^JL>« Jj jjl ^-^J -tf J 
^^laiiJI j»JUJl A-s^ AjL^ j j . inegraive Reconcilliation . J^lSuil jj^ yJl j t Differentiat 

i JJ**j . . . J^UJl J vlJUi JOw ^ t N y^j V» j^P 



V y» }&\ fj.\A\ J*iJ si-,** iaU tf>^ i>JI (J*J Jl L> »i 
£. ^IjJl JyJLl £>Jl jp SJbJbi-l OU yJLI jil ja'j J*l£s ji J*l£sJl j-» >Jl Lu* 

. Lfju; j;Ui sjUl ijl^ iuj,i ^ jr j^-ji vi^. ^-1^1 «ui ^ ^ lu, 

Ob Ja& *£i Jp N tri i £>Jl ^ J iSjA) V-ljJl Sill! ^ tfr jr 

dDi _j ^-4 j-Ul! Vrvn' ji-K' Avance Orgonizers Ojycdl oUk> J;jjl 

J»LiJ <^t j\ t, iiiU y Statemont ( <d*- ji ) <^J-«i Jo J- 3* f-*-*^' ^ 3 
^JL&I <Jbdl will Jp? Jb. y«dl j SJ^I jVjJl,/^ ji— -UP »JbJl4-l f-A-i 

cOr-** fUf, |4«sll ijji 01 y>o>j iJbJcU olLl J*t&> ^ J <~-ul »jcU ^ >fcj 
ji>Jl *.JUell • jci-l oUk> j . >l ,jJi J -cJU; U «jl>jJ-I olll J«l£s *-» 

Jb^tJI ^ i$ jaJil ^ Jp f Jut U .jIp jJI j OL^L. UJ«t C—J d>-I 

oJoj^t- jI> ^ & ,JUsJ v *)UaJl j-j iUU oLwl. L^3 j t l^JU; Milt Ji- V^-Hj 

. fXjit. J>-b Myf Uyi. OL-Ty ^kJ pJJrf-Lwi Jd> J* 1 

j-iJl pip : ijliT J ( \ ^*IA ) Jejjl f f-^ 1 •j^ 1 r^* J"^/^ °1 
i>-\j^> : N y uLai j > ^ ^J^ 1 f i ^ 3 ^ Mi 1 * «ji J-^ 1 i/" 

. ^ , rt U ^ ^ j^Ujtj pJ-uJJ iiyJll W J ^ Ji ^1 (^Ull il/j 

Oljj^aJl 4 ^1 A 1 a_^J A-^Ui-jM oilil Jaii jiJi Jpj 

• joLI oLk. (Uiw-I : lilU . y'lT ^1 Jjail Ji J^-iJl ^ v— ^ ^ >^ -up oJull 



Jw>U- pic; j^JU^ ^ UU UL ^1 JVl ^ ^lL^j *uisL! 

jiL" Ji, cJlT 11 j . v^Uiil jl&Vl ;ap ^ ^b- Jl JJ 43 /u ^ ^Ji,! 

t o^lil Jli ^ y& ^-j jf- J* j J^LazH Jau j j£Lc ^Jl j yiil a~JI j j^p 

jUp! ^1 Jli ^ <\ V * t Jii ^/ll A^LJjj ^j-^l 05 ^Jl ^» j 

yj^ ^ >^-iy ^ o >^ ajuUV a^u. j^tfj ji ^ j^j j,u 

oL^Lj! J SOjJbr jijk; IjJb jeJJl ^Ul a^I^ - ji^Vl o yjl JU-j w ^ 

J^j o> JiVl Jp j . A^yJl J ( J.U M 3 ) r U J,UT aJ^I 2Lj Jl - f >JI j 

•*o*sii oi >a! ^laii ^ ^3 ^rSfi r \^vi cjit A^i jl jysji > 

The Process of O /Jl A-L*P - 1^^ Ijul" JN ^JJl ^>Lf ^^X*j j . oUL ^Jl J 

(< >UiLI a_JL oiiiil ^j^Ii JU-I ^^UJl - - ^o<\ J ^JJl Education 

J (< >Uill ^ J aJJLI Woods Hole on Copcod J fli ©Jli l^aslj t ^> j t L?r jlSL^ 

. oJL>uil J ^jlJdl 

Woods Hole aJUI a-UJI ^^Lil Oij . ^jUiU a^I JIj t J^^ilj 

. (( J^^o ^juT IjJLcJ i i^L -Uj^O! JpVl juLI J-ill (JUsll Jl- ^ 

(^1 J wJU? aj^Ij A-Ti ( d^-^ ) Jl^LiL a^ojJJ ^^Lc a^L* ^1 ^y*y ^ o\- Y 

j^t ^ : uu v^ii u#i jtfl miii j-* 4i a ^j^ii j\ ^ jl or : ^! 



jJUdi ^^Lil oJUb ji Jiiuj j£"j JjL . <J ^ jljdl J ^j^j U j aJLU jjyOl 

C^tT jJl g^l Oi>J Ukdl oJjj j& ^jjJJ O^L^I j 

f U O ^Jl « oUdl o ^Jl aJ^p )) aJIa* J y ^jLli £*J • ^ 1 • f ^ JiJ^\ J 
Ol ^Jup y oJb'L- CJif ^Jl A^^Jl ^ k~~J J\ Phi Dela Kappan AjL>w J > 

\ W\ ^ j ^<li /Oil >. f JI IJla Jp jJU jIp f U ^ ydl Jl Sjli^L j 

iiiyU fJuo ji £—^> Ji ill jli ii yAl <- r ^ y oJjLJl 3 ^aJl jl 

c-JlT t-i^u jl a^LU jup i^ULl oNLU JL^u-I dJu^ Ai^l ft^ULl j2*j 

Jb y > JUJl jl jlx^l Jp l' ^ a^^I a^Up c^iT ^1 a<" ^Llj ^IUp J IJbs- 
,^L*w4 j£" p^-xib j . A^jtll A^w-ljjJl ^il (J «j>>- aL*^ 1 j jJo^Uj t aUp ^*>UaJl 

iU^J A- jjjj J O-Xi tl>- ^v* J> jL> 4.U..ja!l 4~J? yiJl Uajl vJLi-i j 1* ^ y>- y 

^jJUJi A^iijJl Ai^iaJlj t$jly>-! j OljL^il ^^Jp ^Jl aJbu- yil AA-Jal^ A-ii^l £jbUJ 

. ^JLP IjcUV U v ^ JJ A^ yiJl dJJfc jW^i J J • U U*U 

If A^jJiil 7^ j^p ^jlJu^ /S^l aAjI yjy Phi Dela Kappan aJUII dJUb ^^JJ Jj 

" = J* 

jl jl - jJi L^>\j j/1 ^l JO^I j . 0 U-l J oL.y jSf! j ^j^I l^^-l ^ 

. A^t_JaJl ^l^ll oJLA J JwJ A^ip UJLf J^Li j 

a*-J? ^p o ^iaj a^>-j Towords a Thery of Instruction jJcdi a> ^laJ y£ a>Ii5" yjj^ 

Aj^Jij ^1 J ^Ji; ji s^A 1^1 J^JtJW A-^U ^ j^S" ^*>l« Ax. jl J^i^i J I ^jJUi) A>»Lp Aj ^jiaJ 



p£>*Jlj v-^ y 4 0 i->-LJI ^ j£j . j 

i ^LU*i^l Jaw» I ^^UJl SopLw o^Jl I.U1I s_ilJi*Vl -b-ij . pJU-JJ JuJbil 

• ^ (J* J^^ 1 ajJiJl^ 

frljj 1 ^-bU a-->L» jS oLi>Jl ^. j JJLuJil j j^wJ j\ 

^L^lji hy> )\ UijVl JJ^JI ji^iil! Jl5^I r !o^-lj t ^yrJlj ^oJI cJl^I 

JlitSU ^ ^ lij lo^ L^b. JUll ^1 Oli a^Uj y jy ^ Uij^ . pLdl 

^ ^*>UaJ! olw-LLl ja jc£ . ^^Jl ^**\ <~>y^i\ L^i^ ^1 

. jJUll ja ^jLt^li ^-ij^ 1 

jji^i J^LSOi jijCd) hjjs* WJI j^Jj . ^^Oail oL.>Jil J^^J jJUll IfOic^ jJi 



tLUl oJblyll Sj-Ull ji> ^p ^ jd J*Jt y> 0* ^ A-oLJl wliU^ 
Jp a-^L jUpf jjl-j cJ^I ^jJu J j Ji o^-ui* vJlU oUNi pf&j c cJ^i 

. jaJi ^LaA- y^ apU* j y J>r? js£* 

Jp Jaii 0 jj^U LUp j^Ul > jUwaJ' JUi>Vl 01 O V-L £A*» 01 /Utf CJU 

. <u~aJ cJ^l J w>L>» a! ft^i J-*UJl 

^jOJ! 4j>j O^Jj iijW^J ^ v£ cTO^ 1 ^ 

4 oljl^ilj i jJU^D aJU* (JUJIj ^-o^ J* li l 

^3Lul jji^J J>j fry&J oLLp JL^y <j >Jl J^b Ajf tfl . ft^Ullj i ^Uli j 

^1 oUwJl y^-i JiJu; j jr y*U oLLp Jp *>Jl iSy£$<~£ ^ Ji J erO^ 1 

J» Jr i Jp jJUdJ ^U* <^y^ cJtT b[ i i O^J ^j^ 1 ^j^J • r^L? 

01 ^ j 4 oUp y r UiLl ^l.uf Jp <^y^ oi v^- ^J^ 1 ^ ^ • jh^ 1 

y&J . J^JL^ 0i y* lij ^Jb- li Jw?j ^ jJLJl AjJiJ . y C— J j c J 

Ui*Ji ikjjS/i Jp J> j c jaJi yfl f Jii* >i Ju4J jaJi j-JJ a-^L %>s 

LL^y j^W^ a-^L a, Jax ^JJS . aI>/ JT J ^-Ul ^-k^ ^ J a:.^ ^Jl 

y^Nl ^JwaJ piiJl a,>; . jJUdJ ^iJUbf U j a^ y o-ij^ 1 ^ J • crij^ 1 

^JwaJ Jlill J*i . I4.JU.7I aJWI v-Ul j*-XjC~»a 0 y L-J^P ajl-** Ol jJUU i-^^Dl 

oi ^jjJl A^ki jJDi ^ j t ^tLJl 0 ^4ii^ jU-^li JUtVl of Ai^ a-^L a, J*> 

. jUai;^ OiLU /^io^I joU erO-^ 1 r 1 ^ 1 ^J* 3 4 

^iT^ . ^jjdl oL> ^^jtJ ^4* ^p O^o |l jJUxll »Jw>^) C * * ■ /> a^L ^^>*J A-^-Jjl 

. AJLjA* |%JUJ O^j ^Jii ^?Lp 
3UJ* UuUy iSj^ **jjf U 0^5 of v-^ a-O-^ c^f ^f -^ij 



Ajii 4 .^ii d^tj ^tss-Ni a> r rj ^juji ^ jp ^vc. J 

^Nlj <0*jl oU 4, jjii j! ^ ^jjl V> L-Sll 4, >jl jl ^ t gu 

jt ^ ^ Ui^ ^lyl l^Lc, ^ o^U j^j ^ _jf! y - j ^uLi 

^UU ^-T ^1 ^L^>: ^^kU f jti" jl Jj oU^Uil jJiJ 

c : J> X> if ytil ja ^ J\ y jl Xbuj . «Ul 

J oly^l *^LHj ^LUi! jy* y ^1 ^ ^ \J ojslil j ^ j| 

> JUiVl ^ o ik^ ff ui juJi JlJl f^ju. f ai jl 

JUJI <JxJL fcjl ^ ,U^1 j**, . 5< yLi oUij-dl ^ o Jl ^^iJi ^uil 
[ v = 2v] ^ = s J*. oli^U ji , s Li^ v ->l c !j^l ^ olii ji. Jiji ^ 
v «*k' Jljoi! V-L. LgJLTj [ v = f , and v = - r 1 = ^ " - = ^ 

• JUJI 

SJUH f-H il l>u jl ^ ^uiu oL^Lj j^jj, ^JUI JUJI ^Ldi 

[ '] t ^ J^J JIT lil [x ] - J i!b ^ [ y =/ W ] = ^ jSCi Jp 

jl ^[k]^ ^^^JJ ^[ft] w a^j ^ ^-[A-]^. ip^N-i! 

^Up ^i! if\j}\ j l^jjC ^ ^J| 0U>il ^ yi (.UiJ v^Ty J ^Vlj 

c jl t ^ j^i U ^^U^Tii jl ^ oUyUil cJi U5^ . r UiJl 
^ /'jtf jti ol>iLl jl i^ULl 9 ^i)| oij, LjUlJI ^yjl jlT t oL^Ljl J j 
»>J* Jj^ /j; j> ^Uxil jtsi (jju ^Li JJ ^ j,^, 

4< f oi- ^1 vA-Nl J-L-Jj oUyUil lp jjkj J\ ^| jp j^i j aUsi ^ 

rU; j jyC jaJl ^^JL ^ j$3 oUyUil ^ ^ 5 y j^ Vj 



J\ f-l*^j . f ji\ oU^Uil J-JaJj c Ja^j ^kdl J .JUJLl ^UTj oU^Ui! 

el* aJ*>U *jl ^ y- J J ' V/ 1 ^ v^lij [JLiu 

Uplj J ^kll /S^l jl aj J jaJl jl ^jAJl J yj^j Aj^ki cJliJl ^bll j 

a;Lo J oL-JsLj^I j oilil jl y^j^ JJLaj j . ^ ^UT J.$.~:i ^*^UaJJ LgjCJuJ j oilii 

/S"l o*>Lii Jl ^JLi? JJ ^UJl JiLi Jp ^LUl! a— ^JU o*>Lii ^ ^Mkil J*U~> 

j L frx J? j oilil -t^in^ jl oL-J'Ij^JI *i ^ ykl ^joLxJI J ■ ^ ^ 

^~£p Jp j . Vjl ^ Ji; AxLy^j oil* j AijL- oLUa^ <uiJl Jl ^UJl ^ ^^>-Jl4 ^IJL>wU-L xjb" 
^ o^L* OLL^aJ *Xals o^o- , 1?;C IjLj f^LdJ I Jl iujjl v *>V>-Jla J j jl VV^" 
JiJy^ Ijls* o-Ujc- o'^Lj^Jl J Sill! v^b" ^IjxJ^ j! . Jip ^-i" Ju: j Jil a^J^ 

£;b~ J c cf^J c ^ 01 *A ^jjJU yjy Aj yaJ ^1 ^1 ^Ji! j 

ywVl 4^?L>-j Jw^il -L**>Ul ^aju w-Ua^/Jij . L. *Uaj jUjj J ^U«Jlj yjl 

U-Up /Si UpU ^^1 -LV>Ul plm* Ji oU-jJl j £-d! Jj> jJUil dj Ju^ 
^ixJi j . 5 jl^ ^3^3 t olJiil L> ^11 J^ J^b v l yjl j ^SC 

^T*^^ 4 ur*^ ^ ^rslj ^-iu^> cL^V V-j-Ul oliKil j oL>-jJli! Jl Ojyi^ JUJl 

Ujj aJIp Jp Jj^i' J^U ^ J b" jd^-Vl ^^UaJl Jli J^lj) 

jJU> Jiuim jl ^ ^Jl d^Lil AkJ^^I ( ^Jdlj ^lyJl fC^"j t Silil J^ij ^b" 
. ^Jl <j t olp t oIuj>-jj t ol j yL« ^ojwul Jj«j U-Up oLj^Li^Ji 

- jJUJJ J.UJI ja.^zlt -^y&j I* -Up - oU?lJI ^Mkll JLp LuilJl SjljJ^ 

^ Ji oL^L) ^!l J olp j->^ll j t oLjS" y J oU jLdl . -»Jull aJ^w o^Ip 

j^j ^./a.^ll J^i*il ^ ji^* dAJi . oLj^L; yil ^ a -^ - ' y 0>*^*^l J 5 !"' ^r* 

olp ^. frlixiLj ^LfsJl olp a^^j» SjIpL ^*>Uail Ju; jui j^jc aj! j^J^ 
r Uu ^ ^loll J ( ^1 ) Jj^l f UkJlj . ^1 ^Jo t 

y jkj uUL ^1 jjjd ^*>UaJl ^fl?uij j^J^l jwkll 1 jy^ J\ i OU-jOil 

A^JaJ ^JLiJl j c oJ^r <*tM iS>y^ J*^ 1 J J> J^-b ^1^ JLC jj^dl AMaJijI 

. ^ Jip J^LtuT oL>LJI v^yj 



( \^nr Jj^I ) Kenney jSj j> 3j > j^T sO^j oUa^^Ail oii. a^Tj 

Construction Theory ! VlJl i> Jfci 

SJlptf y lJL« y 4 ^s^ij f >^ (J^J J lJU ^ s-JlUJJ ^ j*~>-\ Jp ttJl <j Jil ^jO* 
J-ii JJUo wbj o ^U^l Jp jjj^li . U *>Ui ^ 01 yt 

01 v^t c J * <-/AlaJl (Ja~ 01 yjy JUbw jUi £• j < jJUll ^ <*Ji 

o^AJU^ IjJU 01 ^*>Uai] Jl^A» ^ -ol UlJ oiuc j . j&ty i^li! j^r^ii 1 y-j 
0 cA~J»l ^il J JLP»y cbj jj^J J SjlpI — J! ^*>Uail L. lilj . Lyu 0^& 

0y?i 

Notation Theorem : ( ^ j* J\ jij^ ) Obtilfl-flll h Joj 

01 j£cj iJyJJ j> -: T 5 A 11 j? o' oUiku^l 4e>i 

jaJi oi>Jk^- Jp l^>^ ^ »M J-^' v^ 11 r^" 

j> y oif oN^uii jj^ ouik^ju ^u* cj^ ^ j . i^f ftL ^^u» 

O^j 0l . JbJLi friiri ^ JLiu Ua^-l O^iUli iJaJl j t i^-bL! 0» jxiT O^iU. 

UwJlj ff Ul ^JwaJl ^Jlk 0[ vi-a^J • >^^» ^ULI gU? -Up U w^j jtflj 

[y =yr^]( ) * = ^ c 1 ^ 1 r lai ^^ o j -- x *^ > rr. u ( 1 " v ) = < v ~ 0 ) 



= □ J*, £ik**. r tJL^i ^ ahoH Jjtf jawJl J-bAl Je>J^ 

. iiopj Jp Jo; A □ r+At 

= 2m 3~|r + = ^ j^-j ^ ^oLi <Jjj J jyjuii ^k^j 

[y = /to] ( ) * = cr^ **jA* ^r+j* ji^ r***-*-* . jwj 

J^juU Jjtf y> oL^U^II J flit; *U ^Idl J^oli LU, . JloJl 

^Jb ^ jLm\j <-Aij Jf <uia~-l y {JJu J>»-U yfc pi*zJlj crO-^J ■ 

iS j>-\ *^ j>*\ j . iu- ^-*JU j a* <^U».Ua.sA* Jl£Lil ^iJLiw^U ^-UJj 

pl-X>u~-L Jlj yrdl aJIp y~J? ^Ull f JJtf 4 <Ji*Jl v-Ul ^ ^/SJaJl £■ yH> 

Contrast and Variation Theorem : wl^s^l j jAJ\ h Jeu 

Jl ^UJU L-^JU O^Lii ^ JUoNl oi>L^ 01 ^Ldl yjje <*> ^ 

. oLLp Jp ijjj. I Jby£ /si 

g> j^LS U.UP /ft ^ U £~*J / jJOJ 4 jtjSflj 4 jUaiVl^ 4 jUaiSll uiUJlj 4 ^1 j& 
ft j . 5-jLdl l^aJLai- lii j <~>l ^)l ^Uil ja JbJuJl i-iyJ 4jLaJ-I J j . ( _ r o*Jl l^oiu 
1^1 Jp <~-U)l > .>ljpSfl Jl yuj c <i)> iljpl OlJb*j c VI Jp aJjS/I ilopSfl 

. aJjlf J Jai\ j&\ ja jA^\ jL^f* J i>-l?j oUll OjlSCil f-UJ Ol ^ j j^JaJl 

JT ^-UJ ^ oL>U^Jl J ^aU* Ij^iio Jl ^^UaJl Jp JIT lijj . JSO I jo yf- 

LL^adL* Jiiw- ^ Ip ^ p-LJ Jli IJla ^jl^ b|j , ^ ^jill l-U» ap jjj* jl>Jj>- ^ j^jL* 

{j+aa ^^UaJl jJ*J iJIJ^Vl i^jjil J oVl>- *JUaj . a^ImJ -up <-^l>- 

ftjj-^ ^JUil jj^t jPj ^b^Ji J 1^15" C-w«Ji Olp^ri jP iii^l J*>\>- ap^j^I 
^* A O □ O ^L-iSlI ^ oIp^ 0 Jj£ ^JJi ^^jjli JUL 3 [ 

j^i . Oi*-y Uii »j C ^«J ^LiVl dJUfc 4P y+*>+£ ^>Jl lJUb Jp 0 jiycoV 

01 ^^UaJl jJa^ ^ J^J iiJU^i iii-I jl 0L->lj ^1 ^-ojJb" Jup tijjyJaJl 

\i* }£\ yX*) w /ft o^Lii ^ Uli J^ ^y? fU ^Ijj v-fy Jf 



Connecttrty Theorem : 

c « * 

£ y lX j r^^ 1 UK oUajlyii oUTy . ci^ 1 ^Ijl^* jl t<J>^ J t 

} 4 ■ ^W^J 1 J ol^U^i vl^Jl ^LJI 

JS" J>-b olULJj^! £~>y 3 j^\A\ oU^Ljl £*L* uJjU- -Xi aLa^\ Jj ^ ^ 

. J~UJlj t i^JLilj t jJr\ Ji* UL* oltlJjVlj t oL^IjJI ^> 

. oU^JI JL; J f U olkU^I oJ^ ^jll j£) j t oU^JI f aid olkUjNl j 

t uIp^j ^- j* <Lai^. Jbr y uUL )\ J ^ ^Lii oIp y±> y j\ <L^J 

. ^jji ^ ^jji jjusii j ^jl ^uu ^^i) 

. oL^Ljl J cM^\ i y^y Jp oL^JI jsJU? j jJUJ ^ jNl a:L>j jUi; UuT 

jl . d^lib ^Uli A^Jai *>Ui U^i Oj^iij O^^LiAl ^lylj opI^I Oj/"A=£ 

^p oLlwJl J^**iIJ Uii w» ^ jJ-' ^^jU-*J • j f^>-^^ Ji* 

J o jJbM ^p j S^JlI oLJLwJl ^ -lJJ ^V 1 f >^ ^ ^ 1 5:> J^ 1 ^"J 11 

j t J^U^Li ^J^il f-H ill 01 . 4jaJ>i -si jll j J^liJ! J O^i ^-jo; ^llj i^JJl 

t ^ jOi! ja jlSC JT J j . jil jJaJ J j jJUx!! J o ^iT Ol ^aJ j^-Jj j^a* Ua^j 



t frLJJ j> j ji Cj\jJ&> /i" i ^UJ! Jf Jj i*- jjll J flp JT jj 

Ob J&> jJaJ wLjj Olp ^ ^ V— ^ Cr* -^J - /f^*^ 

<^yj>jA a*J*j t JLk^k L ya5Ua>- Jp JUJJu" APjJLi* oUjb" j fJ^wU*J ji c LJl 4P^xU 

^l^. Ji* oUfil o^Ui 1 v.^ j" ( ^ LJ| 

^ Jl ^ Y 4 « y 0) 

. ( ( uyb ju-y )) i \ t r c r t r c > <. x c r c r c > (^) 

. A ji^b j& jl\ » t r t r 4 r t r c > c ^ (-^> 

. ^Ul ^juJ! J UiLl aJUI ap jd\ aI^NI jc* 

• 5jM Jl A, Q O, O , • • • « 

• y^Ji Ji O, O, o, o, o, o, o, o, ,., ■ • ■ (-*) 

SiJ^ cJ^u\zj* ^y^- Jp j^liil ji ^U! ^JuJl cy^Ua) a ^1 O^ii 1 ! ^ 

. jb-iyi yi ^ Vj^j + 1 + } + \ (j) 

• ^ ^ ur 51 .... + + + ^ + { +' > O) 

. iijiLl aJl^ £>l — !l ^juJl t^**, J <i! f ^ 

n > ^ > h - = ^ ^ r,^] - 'V ' V ^ ( C ) 

[jr = 1 or -1, -1 < x < 1, or \x \ > l] > = \^\ 



f s] [ r* < l] I . - ^ |> = -i-] _J_- = - 

Jl£iSO *LV v-JL^l JlSLiVl ^ iylstf i^t f^i* f.-iX <-^A> i-V i J J !°" 

: iwldil y (-») t s J 

[ij^ji^^ + > ;-> + >-i + >->(^) 

_^>L- jjl «JUl oUtyll iiib. v-bll jj^i Ji i oWill ^l~>- i~V Jj 

VjUsj! ,[,-£! + £!-£l + ...]-+ 'g- + 3"-<A 
j» [,-£ + £-£ + ...]■.• + v -f- °-f + r -f-- (f) 

... + o " -) y-V y + ( 0 -J-"0 (->) 

^jJj-Wjli* J* [ (x- l)-i-(x-l) 2 + i-(x-l) 3 -|(A:- l) 4 + ] 

[0<ar<2jr>^>. j£)[log,.t] 



lim x z - 1 _ ^ ii m 
x -> 1 x - 1 



>i oo V/i = 1 , and n 00 I n J 



* # 

. iAfj! c^il v-L. J*lSuJl ^* 

^JLU-^ail £~^J t iAjJl f ^P «3 j jJL* ip UjL- C.JaP? Oil . lf*-Uul~> 
VlT i^j-b 4hSj\ ySj . U&I is Jl £*Ul ouJl ja <li,W i^jj Iw XI 

0i j . LJUJl oL>L. ^Jl j 4 olihll ^Lo- j 4 j 4 jJr\ ja ^m\a£ aA^\ * y+k* JaJjl 

LfPJUl" j 4 oLjl^l jp ^*>Lii tU ^^UJl £->*-iJ WfJl f ^j-x; Jjs> Sjj J* ^ £t 

* * 

4 ^y^Jl ^^y 1 ! . AJyiJl JUiNl jP oIp 4jisa; JUoy j*^' Jbr-^j j . oJbOp 

LT^JI >J! JjJbj. jjJJI ^Lipj U^^l ^Ailjli . JL ybliiJl ^iyi j 

j^JJl Olj 4 j^CtJ Jiuiil Ja^Jl ^ ^^X ^-Ul £jL. Jaj yJl ^-JaU ^ ^LJI 

S^ o-aJ* (lU- y J> ^JUIIj . j^^L- Jaw» j ^1 jL^I J j! ^1 ^1 Jp ^-Ul 
4-pjj 4 OL-J^I j^ui. Jp ^ yJ! l5 ^LJD ^Ijj! fy^Jis Jl* y^Uiil j y I 

. olJJi ^p t 

Jl 4 ijL> olLJi jU^J 4^ yJ! *J jU\ j* jyU ^1 j+pt j 01 j 

-UjjdJ J;li jiPj ^UU - ^Idl Jp - ^ yJi iy^Ji jl U> : ^ ^Up 



From Skinner to U^US" j a^B. Farisha Li^y jF. Millhollan jN^gJL- JC 

^^uli *L1p jiiU! jJ>-x« {y^yt <J ^jLJi oLdi oi*Rogers 

. a^Ij (S £ >LJI jyr jjj y£—l** 

Ai^ ySL- fU ^iJl pLdlj ^Ud) ^UJ! J^ail ^j; ft> i-l |JU jj 

Jii . ^^Ul! ^1 pUIp ^ jjfl- jjTl J y J Jp ySL- JJ >j 0 . aJ ^J\j 

. y*~*£ll ^JUJI Uiil Ji*> J <j?:> yJl ^U!! vJLb- j t £jdl ^1 ^ jjSfl ^L-Vl aLp 
s^^\ aiJ yj o jijja; J*>U ^ ,iJJi j a,Ip ^ail Jp UU Ijyl" y$L- J^J jiTj 

aLU y> oyll ^jj^JI ySL- oLpl^-l Jb-lj . ^ yjl li^JLJl Jjjud <Ai£j| 4)Ui)t 
Uij Oli UJ^i J j . ^LJI j ^UdJ a^U oly^a? a! cjUIj t d ^JUU ^^JUJl ^^Jl 

: ( nvt ) Liyj t ON^Li 

* 

i ( J*J» J^b L. t J\ ) oLTy J l^ajj oU^Ull JiJl ^ JJi^ jJl <i>Jl jl 

jJjcJJ Ja^^Uil *1 ^JUl Jp aJj! Ai^aj JUi*j jJUJl j ^cJUJl A-Iji jl -U^u y^L- 01 Of 
ySL- Oli t AjicJaJl f^Lj! J Aiytil ^JLi J UUi cJN AyJiJl Ai^JaJl jt ^>.j ^*AlaJlj 

. ajp^^i JU Jp l^LjJa; ^ J> 01 jisw 

a^S^ Oljl y il^i L^jC j JUJ^L ^lij'jO y I Uip a]^ 01 ^ j 

Ji u> juii ^ui ^ j/& a-*-J1j A;;^ jU^j lijLJi Jaw? aJI^«| 01j t y$L- 

. A^^a^iJl A> mJ iA Ai^iij t o^lj v-ijJU JL-jN! l! jiUJ ^JJI ^jill ot ySL- 

f>^J • b-^Li^ J j£ Ju> 0i Ai^> ^ H^j ^ 0! Jlj 

ll^LJl Olj c a! il^JUl ol 3U»^fl ji SUcJ Jp v^y J^i ^JUJ! r ^ill 

. o OK" bf Jaii Jb-lj yfc ^Jaj ^Jiil 



**> J* 

£ ft- • ^ -"t. uCJj- J ^ ^ 

a ^ ^ ^ ^^5r ^ ^ - ivan ;r: 

^ L • AmJ , ^^^^ J r „ C . i.Vi^^r 

^ e ^ ^ * * 3 ^ ^ ^ ^ J u ^ J J 




" laM'i ..... 

uvi ; > - ' ^tk. 

•V OU jJJ; i ^ lr, .if; J 

"^^♦wjTiuf ^ < r > vui, ^ 




MA 



> 



( jJUll Jl> 5,^1 j ^ J«i) 

( (roah jadl J ) jujuU >sJU JuiJl ^ ^ (JUzIl i j.jdi jVl jrjLfall ^ <JUL* 

itJl 

UJ jdi! jl J^ij U ^ jJUiUJ ^i^dl > olU^I J^Vl J»J>^I J 

Reinforcement : ( Jj JasII ) 

^j-*>- JIM -by oS/ JJj U i?U^l ^Ju; jJl oljxill y do* ji\ oUpoil 01 

o*^ vJlkil ^U-l Uju»i . a} ji J ^LJl ol ^1 t iJ^L, J | 

^^ilj . o^J ^ y ^xS jJUJLI ^1 J*iJl 3j 0U jyij t jJULl 
l^Sf Uii cJLp ai pUl Ji> J ju^ JU^i ^ J\ ^Ji 

Cfi cr-*- > y J-^ ^ ^ . jJUll i]Lo Ujup b«U» tliJl ykji^ iJ^L, c-*p^ 



j;P A^aM Ji, y_y.il Oljjiil iiljb ir-Ull *JaJjSfl j ^ j ^JUaJl il _^L- 

Forgetting andExtinction 

^ ^ J rrbV ^ ^ ^ ^ ^ Jjr ? M ^ ^ 

-uylill ^u-jjd! ^Jbc* (Ji^j . p-^r ^-j j-^> (^^^ ^ Os* ^ (1 
J 1 ^Up lij £^ >1 lii oljl^il j Jw>UJ\ ^ IjjST Ujj * U&l J w UUJl I^Jiu oi 

^yb L. ll&j 4 ilsj^iA! Obl^-Nl (( ^L^Tl f JP )) ^Up <oi Jp tUaJ^l ^SL* 

jr ^U oLT jL, j aJjI ajL^ «^^k!l |JUa jL^Nl ^ ^Tj c OL-JI jp 

a^T yjl obU^-Nl v^w^jN \^ fc ^jjd! j ^ IJ Ifil 0 ^-b4 
^■Mfl." ^1 aJLjJI aJ\j ^LilajNl . uJ5 ^P JJj Axiyil oL~PjJl 

Lis yJl obU^-Nl jjxdi JaJ-l j . oUpjJI jl" Ijl >J JiU Ji! 

( ^> ^ > iljLJ ^t^xTl f juJ a™JL JsJJ ft> J j& j ) *>>1 oLT ^LJl j 
j^J Jij . J^NI J>l>^ jtfl J^l fr Uk;Ni j! oL-ljJl 

Ji ^l>^-^ 4^pJii! js- ^4 olJUi ^Jlii ^jt L. ^U^-l jJxJ o^^i^ oU^poJI 

ol^Jl Jlflj * S^aiJl oUUb.Nl JJ A^!>l Ji> ^*>UaU ^^p>! iJ^LJl ^UkJi jl 
Joaj J j . jaj I4JLJ -Uj ^>*>UaJL! Uj^uj oM 1 ^>waj ^1 blj t 0 ^ili ^ jLoJ 

OlSL^J bJLP piw" Ji aJ^ oL^Ij ji! JLp jjAa ^bll ^ AjJ jlT ^Li. Jp 3 y 

[ (a + = a 2 + fr 2 | T ^ + T t = \^ + I) > ^ 



OJu^ jj o^^.yjaH O^l 7**^ ^' ^5* d jU^ f-^-^ ^>-l Jl 

j^jdi 4^ Uul ^jJi d^jj[fo + £)-'] T (^ + ') c^^ 11 C^ 1 ^ 

Aversion and Avoidance : ^->L^-^j Ja*Jl 

j»J0v JjjA ^Li*-Vl j! Ji^V j . <up jLo^I^ tfjJtA- ^JlI ^i^iL ^ 

• J^"^ ^Jj^J ^ J 4 



ji> je. jLs^ , J^l ^i^li oL^-J JT 5L& ^ j£ih v u^J i^Ul 

v»j>' J v^W oN^U 4i-iLl J ^ J,L^N( o!*£^ ^ ^ . ii^ll icel >l ol > 
ur* > VJ>I . oL^Jt i-lj- jjiaJ^I JJLiJlj 

oNjUj . Slil*i) ,JU1I ihjJ J^c ijU y» i-l jJl jy;J. oljd.) 

0 <\oT) JiiUj t il jU\ V> *JjU 4 jti» vlL^' PMlch-wil k-»UU)» OK" 

. Scince and Human Behavior JL-jNl »5 ^LJl j ^^JL^I J i-yU-l j «_>U<Jl Ol jut 

(> was oNUiiJ gi a^jJ\ ol j^dlj . iJUll 

(Ur-UT^^). .jail Jl tfajj jtf, t ,li^t y ^.j^ 

0) ^Ulj oll^l ^ JT J*. <JL~ J jjytlj ^ j£\ Jij ( J^UI S^i- 

. ^ ^ cf ^J» > viuu a«j > (nor) ^ ^ oij 

^ <^uUi* 5^U j^- v iuU cftf ^iJl 4,1^1 jt . *5^UI ^ v liJl : Vjt 

UY 



> bLi >p J* viUll u a^\ >JuX" y V* 1*^1 y*j V UJJ jJUl /iltj 
. i-jJuJJj oU»M Lai, ^Jb Jj . v* 1 * 11 ilji-Jl 

r*^ lib ^ ^i^^ 1 <>• a* j ^ ^ u ^ 



J j . oL^L )\ J Jb'lj J*P jUl J ^JUaJl jtJLfdl ^Ja^l ^ ji j 

L*jJll 21 >^ ^ Sop ^j-i jjdl jij p-Lcil -»ip ^p ySL- C->U;S ^ yiu 

Jlj/il (J*** ji t^l . Jl^N v^bjl oiy^il (JU; ( ( oL^pju » ^ : ^y 

JL-I^p Vojj v U*Jt y v-Ai*Jl ^ by* w.L^Ll ( l^JUi jl j ^JjU: y ) j^JU* 

^Jl i^ai^il Oi> yJl j! < S^iw y < jJUil ^ oUJl ^^>J ^ ydl 

^ ^ 3 ^ u*s^ ] f ^ :L V^I gfldl y t ^ jjl yi v Up ^ 

ijs^l v ^k!l J^U Jp 5^/^ jJJLi oU^J j^jM j 3 . jjipUU JpVi 

jjlii SOP LCj Uj^p $ .ijS bljipl ^ ^| J^l J JJij o**£ill Jp 

. ^Jlkil ^ip 

' k~Jl ^LJ^I Ji4 t oljLfll ^ ^ly! jjbj jl ^SL- jJj 

C^-^" ^U 1 ^^ 1 :? J >AI OIT 11 j . lSj^ jll ja I J,^ UU>! 

ikJ^Vi k.3 \ oii U J|fi ^ jtfi y ^ Ujlioj O^x 1 ik-lv 

p-UJl J v ^k)l JJUj lia Jp cJU s^-j . v !Ak!l ja j& jt ^ 

j-V5j . ^jp ^^Ji jl^Sj jl t ^ ^Jdl ^^^kJ Ujlp t ^^oi! 

, Ilkll ( The Technology of Teaching ) ^-Jj-Uii Vt- £y&> J ( ■■ V i > A , "\ A ) 

J»i\ J*u V \^ ^o; xoj. . . Jl LajA\ J JjVl A^jSl\ oi>-Ji J*>U 

JT JaxJ 01 A^j ^ki J oUjkil Joju * j±\ fdsctt AP^kil j ^Ldl 



^ Alkali d JiA Jp I >L. Nl> Jp c^jl^ j t oL« ^ i*iai JT lyb j>- lkJi\ oLUrij 

^4* J t Jl Jp ^U-*^ Jj^t jP dJDi J <*ki JS" Ol |t-Usll ^r$k> 0< S-^J 1 d 

. oU-L> a*>-Ij aj JJco 

il^llj . s+r-~: ^ t^JllaJI 4jL>-\ jP ^JaJl ^1 Linear] Aja>- £ ^il ^UJl il y Ja*j j 

Jl Jp ^JUaJl 4jL>-1 :>Jl^ £U jJl J aJUI a jJa-Ll Ji £^ Blanches ! I* j> i£jS* tf^^l 

. aIi^NI ^ a* Jp oUU^-i j\ 

yu* . ^^J! Jb^l^llj Jp <u_i)l JA ^JUl iJ^Jl y> J fi\ *J»i\ : o <\ jU*Nl 

. JI Jj^ <uu~Jl ^ jb-l^l Jp Ao^Oil JJL a;N U j! bjfc V 

J4i jy y> Y 1 ^ v J^L" d\ JiT - ? U jl bo* T <\ J* : S J»>- 

. ji jis* j Jb-I Jp <u-^oaJl 

. 0<\ jlL>Nl J[ UP A^^ ^P db-liU-l 

. Alj^Sf! Jp ^*>UaJ! l t ^» jJl oUU^-^ Ui j U,L- y SJbJL^ SiU ^ yb"j t i^^kU a^ jj> 

t SJLaj aJ^ j Jp j/li lS *JUj ji ^IpUJI jNl l^Jj^l j c^*>UaJl ^sU^-uj 
JP ^liU-'ily^jgs^Ji JJb£ ^-L-l Jp A^JIi AP y^A A^U; ({ ^1 » Jp 01 /^JCJ 

C^jJI ajl-U- J Oj^? ^Jl PLATO j Ajaii aJj^.j . U^u aJL^Ij O^L^* 

frlo! ^^kU |JL>- 3 iJbr Jiic* j J^ j^li LS ^~" fUaJ fr^T 

yj-r^ll J] OJb>JI ^^lc j . j JS *Si\ Ak^ J Aj ^aJI j t A^-Ji IjJl ^ JT 



ULS. Ji, ^Li Jp ^J* Lr ^L c a juJl aW J oLL^L ji h UJ 

0^ U-up JjtjiJbH ^Li ji> ^^UJlj jwUL JU^I U,j 

jJiJ Jul 01 ^ (JULI No, MOiLl j . J,UdU y ^ ^ aIS^. ^ J 

J^J ^>ll je JUs» o^jJl iLoJ (JULI s^ull <_LJ| 

UtU;j t aj^ /si sopL~. ^Jk; ^ aJS" S-tf*il otASoil 

ftb J ^JU- JUpI ^ j . 2u^li!l j o'U^I UjJlil ^*>U*! ^,,..11 oLJ-l Oljl^il j jJUil 
oL^Ljl pLj Jp ^*>Ua!l SopLJ, ^Lll j ^Ull j t 4 l^Ljl jflii-! oL y> 

a~JI ^ -iU b Jlj/V ^jOiU aJLJL£ JI N[ 4 - \ Mo ^ j» 

. a^JjU L^lill ^jUl J S^ULl oULJ 



J^K" Ji U^^ix iibb ijUD jJJJUil jJUJlj ^j-dl lS ^Up j 

i)\ t fUJl ^ITJJI oJJj ^yJl aJap SjJLi Ojy^-J -Jill 0i Aiuo U ^j^iLs- ^Jb-j 

4 ^^oj-UU a^Ip J^IJL* & j& Jp h^JLpL-^ J JvJU-JU SJLa* ^^jJjd) yj^ aj ^laJ JUJj 

m 



iy* i ^ro-tJi j ob>; Jjj^j WW ^ 
^Lillj t oijl^iij t jftiLi ^ g^l oUkdij ^Ji\ J* jJ ^ (JUiU Vj » St»1 J 

^Jl ^adl cji Jkilil jJUJI J ii>i Jjjji j>j • IJie*^ e* 1 ^.) ' ^b 1 ** 

j^T *^ tils' . ^yJl j\ i ji>\±\ iiijkt ojU A£JJS (J-ll l+.Jiiw-.i 01 jZs 

i c*l>^i o-jjj a- L *' ir r^'j cr 1 * 115 ^J^' 



\YV 



a^JA i 4tjM\ use Jjy*^ • J.^ 1 tf-d 

Jf Jp oL^Ljl ^jO? Vli* JaPlj 1 UiJL>- ^ -Li^l -bliVl l3 ^p- i 

^LjJ OJL*^. ill*! JaPl ^ tU^^l J^Jc^ ouT . cUiajVl j OL-Ji Jyiil JtiU- A 



jjjlj L^U-I j^aiJl 4j>- *^>t_^aJ 



OUbb^Il J 

*t~*^ jiJ^* 
UpU, v^L^J! L^lyJl ^j^Ji 

^JUJI /^bdl JtfUj plafo^lj *Ub] 

^**UJ ^I^JI ubJ diapl 



m 



Developing and Maintaining 
an Effective Learning 
Environment 

. oL^Ljl J ^*JJ| a* Uf ^laU ^JJI ^io* >i ^ SjjiT <kul 
W r 1 -* SJUi iL, AuJ^ L.U U^- jcu; 5kut ijlr J^ill iJU j 

. oL>lijJl j pLdl /^l ^La. f la»vu.ij frUul : UB 

. <Jyi\ oUrl^ll ^rJUJj jwJ : lilt 
. i-ljJl J^b J^L^M! jjU : LoU 



J* 



j£ ^jijdi ^ ^ jj ^ isy* y>' y» ^jA* j ^*^ ( u y* u 
J I ypL. 0U villi oL>Ujl ^ jL&s-l J jj> 0vJ*JJ 

v ls£jl JIT L. IjjiT olj>JJ • oL>UJI ,JUi j SopU* vUJiTj 

&t$Z&f*\Jf dU >t oljyik i-Jl*., • O^yJl ,Ji~ J"i ji }y. 
v^JI jU oL^Ljl tf>* jsiy >»j JjSlI <Juk\ Jl iiUNl^ ^U&l j, j*), 

oU^^ll »j> ^jJtfj U&lj i-ybJl i-jjdl j >2j\*yi>y> pi* Jj! U-» - \ 

^ Jbji ji j£c **^>\ JJ JJLsr t-^y^ll v-L^Jl c--^L-lj J^lJl 01 - t 

. iJlo^ jj ^Jlx»\ cJ^i )\ ^ J-U5> <^r« - V 



J j* ^**U\ j*Lj ji\ K**yij ^Uiij oljl^JU 4tui - a 

^1 9/^ ^1^*1 J-*>J a~~*a jijd j JJLw s^j^JI ^ <ii t*>ai - \ • 

. v^iji ji^iSu fr^iij j^i^ ^r^ij jjuii] 

jJUbU jJU; j ^^Uall *u*UL ^L-JI ^li oL^b ^1 ^ JT L>- ^ - n 

. oU^Lj^Jl ^JUaJl j& iS±* fijki iSj>-\ Oljjlj ^ OjLi>-Ij 

• r o^w jl V ^ oL^L^II ^ oycJJ yu^. ^ydl ^ - W 

v^l-^i ou^li ^l* \f£, ji ^jui v ^aii v b£jl r^-i 01^- > Y 

ii-> iJL» c— Ji dUi^j . J, UJ I^jll iAf-j Sjo* ol r j! ^ 
Sj^iJl ^U&l J*)U ^ J^JL- jiJUl ojU^JJ i^UJI UUSCII ^j-U 



J>\JJ*\ j[ A*ryj iv^ )\ ±>\*y*p f m yt) VsO^J Js^J J«Wlj (H^J 

. j ^li£Jl ^Jfc ji\ ji>Ull ^*>Uai! v-JL 

V>UJI *U*Vl Sbl ^ ^ y)l <^UU ^1 

j l^Jixi^j OpLJ jl c--^ oIw»Ij i^.sC ^5; j oJJhL^il <. ^JL (Jjj 

^U! o^lj *op jOl ^^J j <i J j^rt! If^ij i jl^iil il^l U*p 

juiu jJl ^UJJ oL- iUj* Jp f ti jli ^ dii-ii o^lj J r lai^-*5 ^hT 

^L>.| «JU c 4jl *ijLxp^ J t ^r*^ LU J a>- ^ii-SU l^U^I j£s jj& 
jli ii^ Ji>JI J -up JtLU iSjAV ^ -kj r* 5 l5* ( • t ^ l ^ JI 

^ jjuli iijpj <s y^V - s 

j! Uuj ^yu-j j£j j ( ) ^uJL- ^ J oU^b^l j jl Jaii < y^i S i 

? V>LJ| ^ULI j oijl^ii j ^Uilj jJU^l > - > 

J J^O^ ^1 ^XJI > Ob^lj Wall ^ >J* Jp ^bSOl ^ > " r 



? i^L^Jlj oUL ^)! j LL...U j ^L&l J jUv- Ja - V 

? slL^ ^w.L> ,Ju£ilj ^ > - A 
? ^Lj^Sl ^y>^JJ v-JL LjlU; jl UjJl>- ^Ux. JjLsj Ja - <\ 

? ^Lil j ^Liil Jp oTJi J* j! wbjl oljl^ilj jfUil Jp oTJj Ja- \ . 

4iiLJl oLp l^li^U c~>w>'j J* s_b-bU olp^»^Ll ^JLaJ JLp- ^ o 
? u Jju* j>} ^JUJi a.^-.U ^Ua^Vi ^l£Ji j^o j*- ^ n 

? ojjL Olj^JaJlj "jy^ ^1 j UbM JUi! Ja- 

4»j^JlI ^UJlj ^ j-d! J> J JjuJI ark] oUL ^i! ^-xT ^je UlJ j^II ^ a;! 

. dL^UaJ SjJOJ! oLj^uwj JiJl iU^L ^L, J* xji^j 

? 5^111 ^LJ y cJUJl Lob S^Lj J! ^^j; L^dl JJLJJj oUI ai-Vi J* - \ 

? ^JUaJl 3 jOi ob ^uJi JjL^* j <lt.lj c.u.^ - Y 

? I^Ip -Uj^J ^yJl oLpj^p ^11 Aj j j ^aJl Olp jil (J-~J oLp ^ ^11 C-*fe — i 

f^* J ^ j-^ t^L- ^L-l Jp LJli pJUll ^IxT J 4^^JUJ| oL>wJl ^u-Vl - a 



? vJWlj fJLJU £j->y ^J* 11 i *** U!l, J* " > ' 

? oL-u'j ji OyJt ^> ^*UJ >pi j» - \ v 

? (Oi^-J ^Ji-Vl j SJt yL-Vl UJbll Jl£it J* - > A 

f v-*^WJ J*Ji yi v-l* J *»a*«s-li W*^ oW^ 1 j* - y \ 

J Wj >^ f^' °' V^i ^je-Jl jftij ipMJlj J^l 

.1^ git tfj^-* jt <s& ^^ UJI 

y ( icji j> oli 0^. ^Uwii ^UJU ) ^1 J jy^ J* _ r 
. (f Ji iai ^ vJUii! ij-JU ^ Jl J^" ^J^-^- 

aiL.t ji Ijtfit c >- j* j ? -uc< ^ > j J faifc J^^ 1 J* - i 

i^I ^ fJfcx-J V>3»j utp* J* " ° 



? w'c£Jl ...... ^JUI V ^UJ ^b. v l^J| J* - A 

? U!>U j j\ ^1 J*b U^o* J,-JI ^ oU>ll J* - >. 
? i-MaJl SjUI LL* J ikiAl j UIWI jjjlij ib.Vl J* - \ \ 

oU>m U. ^1 iJUj . jJLJLi oUJ> c-^U Si>Ull jJl ^iSOl ^ i]L* 

t/J' Jr-* ^-^j t *bt ^U*t < ^1 oljLtf-l . Ji. i^U tl^ij 

J*l ^ jO* 01 ^ uli it*, jo; jjL^. UjL^b r -U; of juV *^lsL| 

? iijU^j v-L. oLm f^Ul ^.a, J* - \ 
T *JA ^jU*, ^ULi 4 ?< j J di jjLa J! Ja - r 

? pUI J,J ^ IbJLJI V-yJl J* - t 

? ol.>>«i) J^i* ^_^a£ v 1 ^ 1 (Jj& J* - » 

? -uLUi-l J+J J*IT ^> Jp v L^Jl > - 1 

? v-L^II ,a Ji-Ul V^W' W djUp J* - V 

? ^ r oi»i-J ^UJS/Ij r *iVl Ji. ^ ^ C >L J* - A 

ol*^ ok iia-^ij i**>U» ol*^ i v^L^ Jil— ■: u > J* - 1 

» JO* 

<t jX^S (.a^_J y^-^Ib ia*. SjU Jp J*_, 

j oL'L, JJL-l! JJ- oU^J; Jp J*i obW^J j^L. iJU OtT bj - ^ A 
m 



. ^ydl J> 4 ^LJI tfj a*l jylyp gi JjLiVl j«UI Jl> YY <p^ ol 

uL>b )\ £J» J i^^JLI f Oirfw jl jdl j 4 jJLll JJt-jj SJejaiM ^LajLl 

oij . j> uy^* v 1 ^ J ^ <- — Jlf <Ui oli W o^J Ji Vlj- 

Jp Jtfljil ^P^l Jk jjkA J uUj s-^ fU^I J Ip^ jtTNl UaiLl 

£Jy^l djj^i ^j** I j^-jJU » ^^Aiu ol . 

v-^^Uaii ^»JU 7 jX^ S ^-J j ^.^diN ^»JUy jJu&JT ^IjjJl c^ll^ll <J1 djJeLJ JvJjJlI 

^1 tfJ L?| jujl^J Jaii ^^...j j£! j i>J*ll ^> oU JUL 

f lJL>w*^ i^^UJlj jJUll j> j£j jjP J i^^W* J JL> J JUll <l?L- ^jL JyJ 

J d^bJLP j ^ j^j Jl 6jy£~ y&y } J^ai SOP If- ^jraw* j 

Up c-JjU lij 5^1 J^l -u^ ^ J* J £h d\ ^JUil Jp 

<w-L» j& J JJ d^JLjC/i J ^*a*j Jp yj**<5 ? V 

» * • 

. j&s* gi^sr* Jl 3 i ^ysii vJuVj i^^i oUJ Li (jx^ ^ 



Jij ^ ^ a^^Jl ^o^Vl d& Ji dDj Jli Ji^l tJ _ ^ . V ^U*U e^l JI 

/Si d£ JJL-J! li-j \ 3J \& 3 iU j^JJJ 0! ^ ^ jjl^j ^jlf j^c 

o*t Uoi«i . ^jli'l J .I^U^Lllj ^Uil oljl^il ^ ^1 ^ ^JU, JT SJ*LA ^L. 
^ J ^ JSULI JT ^ aL* ^.yu J_,i ^ o^Ui 

j>p ^ O^oiij ^ a*~Jl ^^Ji Lu jf ^ j, 

Ji. Sel^l ob^- ^ — -ULI . <_>ljl ^Uk j ,n*ljJtf J» W Ojfcj 

^ju, jr ou ,»ui jj ^ saplii ^ £.j . a_*- jtrvi jftjLi ^ dtf ^ arts 

J J If^J^U-i ouT OjiyuV 0 jjjiT ^btt. JJUjj ,iJJ j j UfrLllj 4>^ dU 

^LUw-l oLT c ^i_, v b&J V ^JI f.yij ,JUIlI ^ 01 ^ j> J^ 

$A ^J^'h 0\J\j »M Jl^it ^11 ^ jjiT . 
■^-^J U J*»» j>* 5>j v *>U a JJ jv«to ji . iibil v>L oU_^, JLI 
Oj^L fJiSj s^Lllj ^Lill ^.j^i Jja^ oU^JlI 

J ob>ll OiO>J ^^ill r la^| j^^u V 5UJ| J^ ^ J^lj oU^I 
J^i^.j i W> jl&il <> <^>^ UxiJU otj » U jLs^lj 

• J-» J^ >b ^fadij.vUfli jSLa I>JL ySO ii-bdl J_^iJi 

l>s« 0l< iDij j>l j!>U ^ 5ely jy_,u. jwUll ^ 

V^WI J*f ii.> f-Ull JJ j^ ^U- oT Wyill ob-*7 jli villi i MjH) 

j ialpl j^.j Stlyiil oL-w- JaUcw (JUll 01 ,Jk U-L*, . jjplj 

I+J^p ^ ^ut ^Jks 5 t I^SJLJ I ji jwUi ^ t 

jl jjvJ*il ^ V *AWI jJJ j| ^| J| oU" i-ljj j v U^li US yi\ i_L* jff Ua*j 
^Ij auMlj ^Ulj ^Liilj oU ydl olii^ l^uLj s^l ^ill ,b't Uuf l_^>. 

m 



£Jj* f- J" J J ^ Jl fri* ( J* 1 — ^ ) L/" **y*f- 

j^jU?; Ujlp <JI ft ^JL!l jl JJ djl^Vl Jl j^Lc j ^jo; j-Ua-^T ^1^)1 I 

. ^^lil J Ujl j& ja ^Jb J Ui/Vl j ^ jyJl ai> J* ^ jl ^UJi j < jJUll 

jl jjj . ( ^USCi! j piicJJ ) ^ j$\ [*j5 jjjj J*^ <_/>Uajl jU j 

. UjLJl J^-^iil J l^Jl SjL^I jw- ^yJlj ^yill ^Idl /^liJl j^Ua^ ja Uk£ J»UI iibt 

* * * # * 

^jjJ t oL^l^l J £>-l ^t; 5 jyw» 0' oLj»L- ^1 d\ . 

o i^SC JiSlt J#- U ^ jljdl fJa*A j k j a r . : .' _j ij.jji <k)*> i ,^11 oLL* oLw j 

(O^J ot jS^c jViil Jp j . iJL* (JU7 iL-j Ujj^ >^ oU^yil do* 
^-joi J^JaiJl 01 . oL^g^Jl J jlSijSlI al^ ij^Sfl «gi al^ 

iJL* J *Api\ (JUsll jjL*. f U*o-l >*J J^ U**- 

-: oU-l— I 

. (JUJlj pkJI ^Lp j Uj-jT <JUij jJi^ll iiK; ^ i J*r j lit I J-U -W^l liU : Liji 

^1 Jk*L JU yu^. ,1^1 JJ : . S->^l cM-Vlj ^ULI ^UJ • • • «*^" 
iJL^c ^ iL-^Jl »i* Jm< LU Ja >uJ.I Ia* O^UVl t>J 



yr ? v r i s— J* ? v f i v *ui jj ^ r io^vi a/u a^jji a» j* ? v 

^ <^i)l ^yil jli < L <^y, J is4s.j Oil obl^Vl Ut*_, . M^SC. 
jr ^yil ^^ij of ^ } : ^ . r y ^1 ^ J^i ^ sJUi oWf ^l 

J-J jl&t > oL>UJI ^y; ^ ^yll >u Jj ^ JJL. ^1, olySfl .Ju 

^jlall y~ ,Jfc> JS^ ^lyji ^ ^ oL^LJI j> ft l^t 

vlktf ^jLdl ^ JJi 4Uj v ^ ^1 jl ^ ^UJ| , r j k& - 

^ C&3 ,U u« VI v*k)l J^ijj . ^IjjJI ^| ol-L- 

cf^l d^JI J i^j ^ oVLiil ^ jj, ^ j ^ ^ 

01 If ^Jl ^ (j J| cJ^l- ^, oUI>Jl ^ jj, f ji til y\ 

cAjfls U Ml cVljJl <L^- oi oL-I^JI OjLit aij U.Lt > j*t 
jelil v^UJl jl^l gib ^ Sib Uj> oL-l^ ,1 ^ V ^J| oU .^ ^ 

U Dj6 08 ^| ^ ^ ^ ^ ^ #udL|j ^ oJ 



Aft ^ .J ji pi, j£ ^JJI jsJULl jU ■ ,JUJI J* JJ» j/b J j^' ■*» 

p j, iW-jj uSj J* ji f bU jU IdBj . tf-'j^ Ji «^>i 



j( jLi~ ^JUl pLcJJ i~JU ^JUij £ lH- ^> iap dL * 

jy'b *J Jj£> J j/li lS^I y^l • oUbUJI ,JUi J ^^U! li U»lAi >~ ^Ijll 
J fljjtfl ^ ^1^1 J oL^cU J.* 01 v-^i oL->UJI pU J _,:>_> v^r 

Olj> J U.UP, ^Sll JaJ^Jl ik^l U,T ^.jOJl 

L> J* & c^y ^ ^ $ ^ S * 3 ^ 5 

l^JU; Jjl i~^Jl oljl+ll ji J oUl )\ (»W ji*j . vjp^ 1 J** cr* 
^ ji S;J*M *-»>Jt ol> J ialll S-WJ J» jWJI jij i 5- jUl J*)U Jaii 

J>JI ^1 jU J^J . pUl ^U_^ fdUS ^1 oljl^l J-iJl J 

ji ^ vJOa; ji yb i^yi oljl+ll f Uic-l > prj-tf J fH»j 
J*>U ^ ol^l 5->f ji If • v^^ 1 eI * ^ jU - 

ji ^ w^Uail j| . OljW 11 »jA ^W^- 1 Cr* <L ^i 0-^ °' oLi =~' 

Ob^- I^LS; jl ^ij S^i^Jt HfaUl 3 (C*^ 1 p^'j j=»J J^ 1 

ji ^ aTUi! ^1^1 ol^ri u-Ul j> p^s— .j . '^4 »^ v^ 1 -) 

OUU^^J aU^Vl Ai\ tArtftJ J ^>-33 ****** by^Sy. ^y* 
• -■ », fc-^ yi ol~«; fO**-* ji W j^j . f.y& iSs&\ %}y% oljL^Mlj 
ij* ji JUI r ^JI J J--JI J (OS Jj- Uk*0» *lS^j ^*U1 v-*^ 1 V'-^ 

^ib ^ Ji SJL*LI Sk^SO J^ill J c b Ji ci^JI ^ %Ii jji i iii>J> 
ol^i/ JX- ji cfs , >u * OjK- 1 Jjyi » ju JmJ vJkf ^Jij sJW« 



^.ijj i> t b*i ^ i-^i^u ibtr oi ^ j; ^sCc <;u jji ^jlj 

C UL! cijll & JJiJl ali LfUL- V *JJI ,y >1 jf r. J ^ it ,JUL1 ^ 
v^UJl a* s-U^i t**" ^ Ji> . ^1 > i-^Lwj ^U! 

jr s bi ^ v> j-^ at (juii au ( ^04-1 s-^uji i^y^ i^u ji 

J_^i! jj^jiT j^J*. (Jivwj jj,; ob ^^-y J L^jiiww jl ^JU, 
a^J J** a- 1 -' (> vJUai) £yc& ijy ibtr ^IjJl ^lyi ijsJ r 

^LLU 1^ at, ^UJ| oWlj JlJ nljil i-ljjjl j*( jnflj ^ J jj^UJ 

jJI (JLA, (sJUJl ^Jl - oo'l jjl-U) UJ» ^lyi oL* j^i 6? ^ 

at ^ sjui s^ydi sj^Vi ^ ^r j\ 3 ^ ol* aj . oi^Ji 

- : ^ v *Jdl iW-^ J*&_, oL^I ( _ f J^ ju« 
. ft^Lil j ^aULI oljl«-JJ j-kJlj i-jUil 

t^iii a_yi^. <->y~. v *aui at j^-t ^ Swijji oi^iyi ^ at ^ uu-t - y 
J^u ^ uuJ j-tt? j ^ at jjljli ^>ji ^ air bi - r 

• V* 1 /' JJL-'J ob>; Jjia*. jyJUl) ^ JjsiT OU <S>j& 

. s-^'jS' fOi'L. L*b 

jMj <■ £iU *bj ^ Jfc. iitji, i^U olP^yt- «JU - 1 

. ol^ljT Jmu- Il^I otl^i if J* ^jU; ibTj t oL.>Jl1 

. <JlJ i-L*» oWli! J ^Uu ii^JU jjf. 



UT 



- : JUI tft Jp ^ J>-d * JUlij 

. Aajj-I^ Olp y^y* olp^J^U JS" — ^ 

. ( j£ ) 4JU- olp^->^» olp JT — T 

AS yU j^P Olp ^J? yA C^S-y^jA ~ V 

Jp oLsjidl Ivl . SJbJL^ oLp^^. ^ J i^ll J>y* J&\j vLkd! 4~>M 

Olp^^ll f„y£ 3 <-r~f J] J~^ J W ^!>UaJ» *Ua*V (O^L-J l^li iUU^oU^^J 

j, . jjuii auu^ uT ^ ^uii^ oiji^iij j^u^i ^u^ij 

Oli oJL* jj J^aiJI J JtiLfy fjUS ol JJ J^~* J^ lr-»j^ ^ 1 ^ J| 
^\ 3 j\ Oyuj w^lj OW^ L5 W > Oip^y (JUJ ^*>UaJl ilapL i^liLI UuiJ^I 
Jss-i diJij s- 3 ^^ ja*" oIp yj> j oVl oIp^>^>j i*>-l^l! oIp^>^» j> 
J a , J 0] . vHsyH jJaJl ^bj Olp^jll Jv J^ 1 ^ 5 ^ oU^L->J < l L ,. : . U 4*J*}\ -uTb 

• J^' J u-J^" J S ^ bLl J lr^«Wj j^-J 

M^l >1 JaU J 5 >l*l J**> iJU JU ^*>Ua)l JJ ^JS Oi ius-l^U olp^ r 



pJa** Jj . hbJ*- hJzLaj ^U* *-/>UJl J**- J.I Jp 4»jJL* ^ oIp^ 

^ J*^ 1 oL^LJI j> y: oUUl Jp Js J Jj ^jOJI ^ 

jf oL>U>I v>l £*i>y j>jk oU^JU sJUiil cAtL^Vl jjia* 

• v^j J j^ 1 oU^U; 5JLLI oU^^ilj i^iJLl oU^ r £y* 

jis^vi jjj> 0 ou v^i^u jr ^ . ll*. Lw^ju-j i.^u- l^u 

-6JuJ±\ a^UII JjOhjj . J^-jJb <yJl iJLLl Sjlll j^p^oj L-UL" I^LJ j,LJ| 
J i^LJI oU^ll ^ Aejz* l*y+* <JlSs 3 ^U-^-l J £ ^-^Ji sopLJl 

: U5s~ J** j& 

Juu iJLfi j Jill i^Ll ^MUl oi^l j tUapV ^ j U > *JLa 

i>oU* ^p JU^-L j ^ jytej <^LI ,1^1 ^ >l JU* jl J] j j>j OwjOil 

- : ( ^JUU! obtijl ) oi ji'yS ^I^JI oL^J t lW 

. v^l ^iJ ( ^jlJUbl ^ jf ) Lib Japl — Y 

. OUT J j.0>w-J ^aJl ^1 v^l^ll J*P JyCj L-J^p' v^laJI jj>-l - i 

. v^ 1 ^ 1 v^W' ^ J^ill J cJ^IU gtf-l - o 

MO 



.^Ul/iSfl ap^^^T f~i^-J 01 j& oL^lj J*p -up ^jJb" Jl ^ ^1 i-^UU 

JuiilJj ^^1 ^1 JuU ^ <u<aJ-l Ajlf J -la- jj <jLb J OJ^I Ja]a>- 4 < r ^> r \ ^1 J £*JLjN - > 

. ^1^1 ili^-t £> Jp V ^JaJl ^ - r 

. <J ^1 SdL, <^f J jU.N a!L~. J jl j£ 01 kJU* 
• f^LA 1 J* JL^bJl <jpJ J^ ^ iL-*il jijLi 5 ! ja J*J Sf^U- Japl - 1 

. iifu* j UutjSU OUI ^il j Japl - o 

Lu jl wJlt J50 j^-h *l ^Vl li* JU . i^Ll *UI ^1 j JT 0 jlu <-/>UaJl J^l - n 
. v^iyi J ji ^ U**!l ^jujNIj jUJNlj UJlI 

iS y^l\ iJsuiJ^I j j JJLJlI >*S ^ ^IfJl ^ oL^I ^1 ^ Japl — A 

. JUpI ^- fly ja 

. i-^UU j ^ £} >»ii ^1 > -o^Ua! j aIT J-^iU ^1 - ^ 

. <^^hi <jjU>»l Jl JsS oU-iyi ^ax; - > • 

oUL^ y oULi JS^ J oUrlj Jp I^J^ jl ^^AkU JLi UL^I - > r 

• J ^UJ-l J**!l J ^ jLJil i)l J_,U - > r 



HI 



* * * 

Jfl-ll ,y £>J jAl Jp j^Ij ji j J»liJ Jp jUtil jCt, jJ-dlj 

. jf&\ f la>w-^! jjS 01 l**^*; £ itf jU.I j£c «iU ^ 

^ j <u» LfUp oyc. <^iJl p _jJl J J-«i!* J v*-^ 1 oL~~ Oj^JLaLl Ji\ii U UL>-I_j 
r UJL! el^^l la* <i*UJ s Lil ^eU^I 0 0>i^,j ^ULl (^JLp *J$U\ 

J^J jJUil (T^i- 01 . »>>■ o^i-. ^.JJ 0 ^ j<iJl 4j3> 5a*L^ ol 

01 J oJLU 01 . (JUJIj jJUJl j -Jbtv-I^l UpUJ jC^LT U*t fOUt j >_.*>UaJl 

^ <uli t f ^>>l J v^^UaJl <jJ j^J ^yJl ^ ^uJl 0lTU JLj ^*Jl ^ Jit ^ 

J v^AW OpLw Ail ^ s~*\}\ Jwd j^JUil IpJaiu jJl *~-4)\ d\ pi Jlj 

J2ju jl V J ja j J\ ^iai\ Ja*o ^S^Ji 0\ Ol^Ib 

^^oc oLi ^l-II jl jy>- J j . ^JLidl J aJLvIjOI <j"UL^w-Ij jLu> < r ^>-\ ^\ ^Ju jj^Lcj 

Jp ^^JaJl >L ffc u^j jl i^ULl bjjil j jli v^l ^1 J^J VUi ijiU j ^ ji 

oLu«Jl J^p J i^lii-l ol jL^P*^ iUlij v-^'y Oljiai-I O-ayl lilj ^L^-lj J^p 

jl J^P Jp V^j^J lJ^\ji\ jJldl CJlT Upj . ^1^1 Jp 

. j^I^p t\±2±\ J ^y^l V\ w-jfiyi Jp ^^Ul til^e 

V-^j ^p c-JUaJl j jJU-JJ oL» ^In^ ^^iajo l^li i> ^P ^» jjp sUif jlj tlU>-^/l aJUj 

j^j jl ->yj OLjyljjJl j yl* <J oU>-iyi ^>wX» JUPj OL-^b^ll jJL»w JL£- Ob^^ll 
ftUjI jja** j! . ^ jljdl ^-^J jj^ 1 frLJj'j V^UalJ j^L^I j jijy Jp jlj^li jjJUll 
IJLiUj L.U JL'UaPl J i^pLJtl Jl dy^i J> piUkSf s-^^ 1 

-4iU ^-j oU^lj^il OWIj J-^J J ^Likl j^>*J^ piUkN 

MV 



> v>^J' jst-u > W j> i^u ty^; ji f u y oi ^rju ot ^uj 

v^-lj Ux* Sijj^ 0^ ji v-^Jl ^ %ii Oji JUL t ^UtSf jj; ^Jl 

• (*■* *W y JU; ^JUl ,_>*>UaJl 

i-tjOll 5^ J>b JI>J) 50^ ol^ jiJ ^ : Iwlj 

jJr\ JI>JI £J£ k/\ JI V U* jJLU\ o>Ui!l ^ JT Jj . ^lo^ ^ 

W«r-1 ^LuTVlj o!*SLill J»- j George poly ^ ^ ^ ooTl 

J^; l i y r \ J J^i J ^1 £. OH, JpLL'j ^Lt ^. vJU, J*li; v_JJ*o- 
^UJ| i^UiJl iiU-J ^ ^fi ^1 .JU J >\ >Vl 0U <. ^Lfr ju-i JI jt aL, JJ-L. 
^jtiJl *k-> <->Lj v iU-I J«. iWVl^ oWt^-^lj oU^VL iiLcil 

y ^»ta*VLiij ^U^JI J ^JUUJI foi- ^x. 5»yd la* Ltij t o-L-Sfl 



MA 



jl . (JUsJl j ^kJl oLL* J VUi L I ^Ub jl ^ ^/AJJl jtt t oUL ^1 ^Ldj 

J*b UiLdl J STjLslI V *JJ| of j&c ^JULI ^1 <Ll-VI 

•j**' J^xi) w>b ^1 oIp ^ yJi pfCJliJ JUP JvU*ll jl <T ^Jtdl c/A£-JII pJkl 
jl ^ UiLil, U^Vlj JIJ-JU 4^1! jJUll jl . j^Jl v **k)l .Lai fOP ^ jyU* 
W jJUll l^jii ^Jl ^JVI j <..JUtII JiIjuVI Jl <u* jl jJJij v^W 1 
oU>UJI Vi* ^1 ikiJlj jUJl V U)I J* Jb ^1 JIJ Jl v>jl ^1 

. l+U*; JUi oU>- jJl j >l i^l > iiUi ^U-Vl 3 JIJ 51 Jjl 

oLw-L-Vl jLbl ^ oTU y cAJi^i :>UpV U* a*^I >l ciVjlu fjtf^j Ji 3 

JJ^\ JIJJl IJ Ul&l <jUl pJUJ Japl lijj oJUJb^ oJ^j J <,LJl JJ I^^m s Jkdl 

VrvJl >J jU 6 J^aill J>-b iiiLdl ^Aij < <l^Vl ^U-lj -u^y J ijU; ily^ 

. £A*j*»j}>\ a**-\J> oJL^ Ol*l j>r\ Ob jj£ jl ^^oC JIJ~Jl Oj»y 

c jJUJ-U . SOjJ^ oLp ^ ^ iJtiL* j ^ai; J dJJiT fJLki«J JIJ dL>*-;l ^1 

r Lu^l J*>U ^ l^U ^ ol^Jl^ olwUVl t £*U1I t ol^l 

^ j jaTj, jjJUil jju. jl Jp Jo; ^>JI ol ^> jli t ^Lii . jftU <Ll.I 

^r>ij jj^ii jt. JpVi ^>uJ,i ob ^ijuSu utr u^i Vj rt a^i j ^l^li 

J^tfl C-JI c^jsJLl ^ JT ^ ^Jl <Ll.VI jj oL^L-Vlj ^LUi jf^iJlj j-tJaJl^ 

t oluiVl jl r t*Vl ^ yj| JLuVl ja l*\Jor3>\ > 4>f" ^ ak-Vi jl 

. OUL ^1 ^ J fO>uJ jl iik^l ^1 Jv j+J\ 3 4 ( Jadl j 4 <*-jaJI j 4 ^U^Vl 3 

^ t gUai^Vl 3 4 cJLiuS^/l jrili J I^Ijl^I f£\ JIJ — U v?wl j) 

^^L-l jJUil j»Jjih^w jl 
Jp c^ydl J jJUil opUj jl 4 JJi jou U J* JS\ <Ll-VI 3 . ^)l ^ y^JU 
I^U j v>L ^Ji oL-L-Vl^ 4 ^Lillj 4 s 05 sJUJl jlf liJU 



[(r-4)(r + 2) = 0?] ? = (X + ^X* " aaUjJ ^ 

r u-^ji *u*vi fio^i-i j& fU^» ^ j - 
jipi owl/-' o r -^- > x^ui j ol^ji jr 01 

JlJ 0 r -^. 0^ >v 0.U dJi ^ c Ol>^ J^U j> v^J' if*-* ^ 

oi,M ou dJi Jl iiUNL j .ipU K J * U - ^ rf 8 - 5 jI 

: iU-ty jit 

ilapt jJUW J* al^l fWij OL-^UJI Sail v^'j V/^' JU*^ 

«Ai Uyt i-yJ ,JUU >U*I . (JUsJI /^UJI ^ ^ 

VU JWbj j-jJOJ J-JuAlj jLrf Sli-t JU 01 aJp 

fb'ij . ^jjJl (JU? j sLS&^gy > Oy^ 1 ' o-J- 01 u-^' i> 

U ^yJ ^Jl tf jakl p+^V 8Ls-t o/lw ^jvJULl ,Ji-. OU UL^t ^jjOJl ^1 

^ > j«u j- »j J^U j s^uji a»^i ijiic o^i oi 

y^t^ W jLj j r j ^jjJi au*i »wt duti uLj ^ji a*-Sit ^ 1^ ( ^ >i i^i > 



< * ft 

? 3 j&\ f>>- ^j*^ <UUJl 5jj-^aJL« : oL**L*l yv» — i 

tfjLrt [x°] U*» JU-ljJl lr? > [or] ^ ciy* UAL : U ^ *M - e 

□ A O O o j*t 3jb* JlCaVl J : U J* jJ^Jl - * i 

r A 

f t J>l ^ J(j^- ja J^UI f.L_^ t r L-^ j» J>l xi-i : jiliLl J - \ V 

■ 



jbui ^ U> /no ^ v-J ^Ui iJai J-*iSft frl^U : Oljl^ll s~Ty - \\ 

[y =x*- l] > " V=^^I0I^: ol^uSh^-- Y. 

. SJb-lj 

* * * 

^ J\ : 4-UsLl oV^UL! ^ r Uii J>. J SJb'li jtfl J>)l ^ J : oljl^l! ^Ji; - Y Y 

. ^j**, c >!l 4^1 4 JUI 

cjyu jl ^ a^LJJj 4 JjJaJl 4 j^J-l 4 JSLtii v^bjl ^Uil : £*Uil ^o*- YT 

t^l ? L-juAI cAa> yd! f 1 ^LU! Aj jJr\ ydl . oUb ^ll J UlJb^-l jtTl j 
? i~*-Ui>lj j» jJUJl j oLs^Ij jJl Je-iaJ oJU'li ^1 jvUj oLaj yd I ^y» 

— Ob ^iaJl ijb iik£ A-ila^ oL*-L*l ^J>w-J ^ : oL-L-Vl £ yZ — Y t 

j>LLju-b JLa^JIj 4 :>Ur* jLt* j Jli* :>l£l jj jU^Jlj t ^y*r^ O^y.j 4 ^ylJl 

lili^ /S^ ^juj SJJli ij\ ^w? jj jU^JU iiJb^l j oJUft jjli j f ji 

JUaJI Jl^-Jl Ob>»Jl j. jk 

. i^ljJl 3y^ J>.b jjbdl /^JLdl U*^ ft b A l ^1 JI^J! V jJL-l 

\0Y 



Ub • y»H W Oljji-ll f U*~l Jki <LU ^ poi- ji ^ oL^LJI J ( JpVI ) 

J J*Vl tf js-ll ^JUJU . Jlill J^ J*, , oU»LJI j ijji JiSfl UIWI ^ 

. SJjLJJ JJ-I ip^U : JIJJU ^ ^u-i ^ ^ oLii; 

oL>LJI J 5fr ur JiSfl sJUdl ^ [2r 2 + 5* - 3 = 0?] T « . = r - + '^r 
- : ^ All- <~-Jl iU-Vl JIJj^jJI >I ^ iJUl ik^ll iLu 4 1 1 .-, Jl £ bs oi 

' Jl [2t 2 + 5* - 3] r - ^.o + i^y jLUll JJ^ Jl £ b4 ibUll ol* 

[2x 2 + 5r - 3] r - + 'y-Y jloUJ i^jLl ytali J^I^L. 
[ 2* 2 + 5r - 3|] r _ ^ 0 + i^y giUl J«; JJjJl 4 Ju tf T r - ' V O^UJl 
<J ** i - [2r 2 + 5a: - 3] r - „-o + \^Y Jl siJUy ai J^lj 

>-*U Jj jL~4 r + y_ , £ 2t - 1 equal to 0 ] i*.} 1 --* ^ ~ irl <*~i>j ■»* 1 Alii 
Ujl£j j£f ^Jlj , JIJ — !t £> y ^slsJl m*. jjl SbU, Ui . [* + 3 equal to 0] 
[a: + 3 =o)>^ = r + ^ |[2r - 1 = o]>* = 1 - ^Y^l o^Ull > ^> 

JT »3^j 0' J_,U t oL>Ljl J ^.jj Ucai- jlp iu*. 3^-1 ^1 l.jup_, 
'■^ J*-" ^ *b f>" ti-ill JIJ — It ^ iU-Vl f Uapt J S-ljjJl 5^ J^b vJlt 

ijJi JiSfl ^JUJI 1^ c J^i)l 01 J^l j J^Sfl ^lU! JJ* ^^^01 

jr ji> ^1 fb 't ^ju, j& ^1 y^Sfui . j^iJi j ji^. 

sJU» jso jisOi cj^ji Ai'UaPi ^ art- .Liiir j . gu 4j>a . j ^ju, 

^^Wl ^ jOll ^ 01 V V »l ^ J^iJl J^b 4Jp iiUs-^J JIJ II ft b*ij 

^IjJl J^ill Sfc J ^U" fcUj . ^Sfl p^">Uj Jjj c VI A^y 

pVj «^ j f U^->U >Sl CU>, Lij Ja*- ^ jUJIj i^^l 

Oja^-i v^Uall ja iUi il^s f jjul ^ orl- dJi ^.j * iiiUl oU^^ll 



\ yX*S~*\ JJ Js-aiJl J j j^^l c/AjaJl \^ 4 ^Nt ^^Ji Jl ^> v^-^ Jij^> 

. ^JLIJlI i~>\jj}\ o J>-b UJbl\ ja Uli 

l^li 4 OjJ^Jl jl O^jUl Jp iJLaJl jJUil OLU^I jli ^i^i; jj3 dJbbsu-l JJ (n dbL*i 

<J yAi Aia-ijNl oLj y*~* JS"j V^Lj J\ ^ jii *J y\ J^iJ ULm-I ^ Jp\ 

* * * * 

^ JaS jl (^Vj Ali-Nl ^ ji ^1 j* <oi ^ ^e^ll j 4 oi jL^ilj J^LbJJ ( ^Jij 

. U Ji ydi cA»y~li JUP Oljlfrii j jfliJ-l J y- 

oL->L jJi ^jOJ J fiJLki~-*>U iiUi ^L>*Ji jcju aIl*^ ^ ^ jli jl^L j oU^Lj yt- 

j* 4jbu ^-jJb" jij J^aiil Jy-^ JJ UJ-> UaJaJ^- y~UaxJ l^li jJJi £*j ^JUaJl ^JU; ^C^jL'j 
.... UL^-I j, Ult JT Juu^o Jilij ^jJi *Lif jJUll JJ 

J>.j ^joJ^j y oL^Ljl jJL^ ^ f^L ji ^ ^i Sji^J! v^s 1 ' 4a^Vl ti^I ji 
Aiy\l o!>^. ^ j>Uj oL>Ujl jJLj J ^ Ufa o^A^iAi 

flj^ jJiy Jii 3 >r *^ j J^-l trf t oUtJI jJLu J flj^r^* 

^^U! ^wjoJij ( jJUJi .^iJ ) ^jJiJ! o^Uii j ^3i ^ ^ ^jlp 3 pLcd! 
O y* J^aSL jjdf ^>UJI ^jjdi j t > ^^lI! ^j^Ji j jJI y ^ J jiJi 

jju; j 5^ as^ <i jiVi jp i^ij uu^ jjuii a* ji j^i ^ c jsl jT giu y . p-jtf 

. o^Ltll oJla J>. J opLw' 

^i OU^LJI |JU7 j i^U-l c i£yjA\ flkJl J^b 0*^5^. j c S^iyiil 

J^J -^-^Sf fyk <^ (J^I j *j4-i ^ j Ir^il^ ^ oUill j> isi JT 



. jJUsll Jp jJUilj ^JUall ^ Jf j^& jl J^j - \ 

. h yu*}\ aJU ( J-^U" ) o*>Ui 0,0^ jJUi! j cJUxJl J ^ jl - r 

jl) y v-U** j&c ^1 t jJLJ! ij ^ jJUi! j ^JUxJl J ^Ui jl ^ - r 

. oL~- JjM jLi>-Ij generating ( ^liil ) 

j aJOpUl jk? ^1 yj-Vl JUu jl c jJUil supLj: < cJUJl Jp ^ - o 

£j*z> jl v£j t <j ^ J>- j c-JUaJl £^ Jl ( JUil Jp - 1 

SOpL-1 UiLJl C-Jl Ol >^JU fUl *l y^l cJ- iJaJ^I aJUb JT £ jJUJj . ol^l 

4JUaJJ jl mJap jl 4™>- j^ai <>- j\ A>%^> oL->L Jl pJL»J J OtA^-JU^ ^^UJl JUj Jli 

. SfJ yjJlj <^»l>. j| jjj jl JLp\f>-l jl iiUJ jl 4*A»b jl 

* • * 

JLajP- jl aj j^t ^ J ^ V uUl Jl £l^ J JL*M *bVl j sr'^W J-iob 
OL-Llj ^Ia* p^i J JJU. JLi <; ^aJl Ajj^l Juw> ja jUj ^JJI cJUalli (»^3L <^»l>- 
jJUil ^ ^Jl ( Jl^Sfl ) oU^-^lj U^Sflj oliiydl 5cly Jp jili jiP <h oL^bJI 

^-^Jl J OU y^> ja J j^JJl j . ^ ^UJI Jo yj» jl^ Jp jl ijj~J\ Jp l^U^ 

<1JL-Vlj OUJ^JI jj^X . Ix^ ^^Ji ^ jij^li j>p jjP OjJU Ji 

dj~~Zi JLi ( d-fJlJ-l ) ju^ jjJUl ^^UJlj . IfJUlL OL^IJI ^U* fjH 

U J-^i)l oLiib. J ^ jLtdl j <Ll-VI ^p iuUVl J J j^^j ^ 4jI>^^I ^Op j J>J-^ 
^o* ^ t>J ^W^-Vl J *iJU jJUll j^ji 01 ^ Oj^Vl v>!)UaJl ^ >wo jl ^ 
^JJI wJUai) UJL ^lit V' 4 - ^ ^ J V > ^ ^J^ 1 di> 

j^T-ij j^- c ^ 4 j>p c lUa; jJ-j JLi - Aj^-i jl Aj ^ jl - oii ^nil 

Jj^u JLi ytLb jl ^j+^fr s-^ ^ ^1 ' ^ii j j j . oLj»L^I j oob -oJd 

. oL->Lj ^!l jJUJ i^ib jl ^JUall ojJLi 



: i^l jf*2l\ j-\y 

* 

i£ ylill o ytoll j o^V jJl <J1 y ^ y^. pr^ ^ ( ) 

t o^T ^y^h *3Uj ob^i ^ j*udi s^j^i u^ji oijjuii y t ^JJ 

^jJ L»U jj&y -Xi If^ow t d^x* iJUp 3 jOi ^ T • jiiJ- Ji*!l y £^ J* r*i 3 

t j oU y JLP Ob ,v« jjjLuj ^JJl UUJl jlJlil j *^*>UaJ I 

Ji J ^l>Jl J Jl£iVl -uj^ll j-jc 01 j* j^Ull cJlUll JLiil J~~- 

bj* ji If oL>l ^1 jJU; J Ui^. y-iz ji iytt iJUi;] oL^w> . w.^Ua3l 

j ^i-sJl ^ jOi j+i — «j >^ jJL- U 5 ^ iJUiJl 0*>l£jU* ^jJ w^^UaJl ^ 

i^-Sll i»UVl_j ijjdJ i^WVl ^ij fl-J Ji ^.yjij t soiljdLl oliS^U i-joi! 

■ Oi** 1 ^ 1 a* ^ J "~ iJl a* ^ ob>^~4 jUJ c^J- »Ju Jf^iil 

So* -b. jlT ^^Ua)| ^ jUiiVl j»l yJl ja Je-' ^ ^ iJU ji jO-j ^Jl! 

A* oUiL ^1 jJU; l^rxPj oJlj oU^U JL-4-1 ^Jlkil U-L*i ol 

. vJUall lli iJUiil >_ ■— J i—ljjJl J»y j v ..,.1 1 

^ (iiyLj) jtrl ^Sfi ji^ii ji j^ ^jji ^ . iSj*.' 

^ c oLsiLJI ^ ^yui JUJI J44-I JJb J iUi SjJli jj^-T oL>LJI 
,J*J J^L \xpr j^iJu jiUl v*^ 1 V>' ji W (^iU*^ V-^ »*U 

Ji*Jl ol r Jl UL Ui* oU\f*l ^aJ jSl s^lil jU"? J j^Ll^. Ji oU*Ljl 



pJUsj ULdl i-JLJ ^Lb-Shj O^ 1 * oL>UJI J M^jSj 

4ljl^ Sj^T b**- V^!-^ V^-' OtJ^yij VjO^J 5*1*" OL— ->l cJi< JiJ 
Jb J (JUI 3y j0jj*y& jw j^l W ^ i/" O^ilt 

Jy ^JJI jSLdl ^Ldl Jp jlTLJI^, < So^Vl r *»U*«s— I «<> **** oL->^l 

>* J j ^lii J jJl ill; Jd* Ji tfjijdt fUfcJl* i*UU jmWj 

^ ot v*> V*UJ SJL^» es* u"J uil J ^ J ^- il VjJ^K 1 ^ * C '* U 

j Viae U» dW* ^ J ( ) -»» ^ 0» Jf 

v^w ^ o>>T ju* ^ . i- jjdi ^ \jtj-s o» o>^. y < isjA > j y 

j*b ^Sfi i-p^^ 1 cauitNj wM-i ak-tjS/i o^>..> ^l**-^ 1 *>>i^ o^*~ ^ 

^ Jp JL- >t J 01 ^ Lf t U ATjLtil 0^.^ oL>liyi ^ 

^JU; ^^Wl jJ J«t 01 ^ jl^iSfl i^ULl oU->>Jlj (Kpj 

> J 5*1 >ai v»t jt f . oi> ^ Jp i> > 

. 5^>lj ol^^l j SjiilJl 

NOV 



olkUjNl j oL>UJI jJLj Jp bill J,y / jl,j^J ±uSl\ j> xop -UJ 3 
\jg IWyjl 0Uv> 5 jJLill j o'l yfll SjOiJ! Olj 4 ol^LJ 01*1 J J*i!L 

J v^Jl 0U oi jJLJLI j ^ jail r UiJI 01 Vj c v^IjJI j j 4 yUiiVlj 4 aJUaII j 

j£r ^JUJI d l j ^ 3 ^ jail J*b ^1 4*411 oUl^Vli jJL; o">£j^ 
L~. ly^i 01 J&c ^wjaJL Jju* r t*l ^jj ^JUl o^JUili jJLdl Jp ^ }\ *} d& d\ 

^Ulj Oljl^ii Vf J-sAl ^ 4 Testimg jL^Vlj ejluSfl J*>U ^ jl^Vl 

4 ( v-iJUll ) iij^-j JJU^ 3 j^Jrf UUJI pJLm jfli pJL r oi; ^Jl i^LJl oL-L-Sfij 
vJUJU . LU)i v ydl oLLaJ! oJu * Lu*i*-I J Ljo; j! 4 4->L ^il jlS^iVl ^ 

ouLa)i oju o^lu, oul;i ^ju^ otr isj Sfj o^^ii j^j ouj ^ j 

01 4 LJUII <*jA\ o^Ltll ^IjiT jeWj UjL^-l ^ o&jipyr 

cJ^^a ^aJ^J J U*-l; O^i t^JLH ^*>UI j r ^hL aJ^II ol^dlj oljL^Vl 
<^.V \fe • J**->d1 vJlU! 1 j! 1 J^ui! ^ jJU * c^JlI! jJUII uf . Ulp ^^UJl ^ J ^LJl 
. v^* 11 c^^J (JU; ^ j^L^. ^jui^, ol J~*M ^ ^ 4 >IT ^*>Ua!l ^ 1^ 

i>j r^ 1 ^ oUi ^ / ^^,01 Jp jijJjj p> jL^i sJL-ij j^wjo; 
£4? jJLm JT of ^ ^Jbt ^ Jl oa^UIl J> 01 jCJLl > ^ 0^; ai -u? ^ 

oL>Li )\ Oli'l J ^>wJ Olj <! SjOi ^1 Ji J^u 01 J S^L— <J Up 

>0A 



dJJj aJLP jJUJl Ob ^ j Jp Jjb" ( OljLil ) uU^ J *Ji^^ jt ^-4 ijai^il 

b> b> ^*>Ua!l Ui>-*>U f ^JL ^U-l j t vc*~Jl j t Aj^JI jj^aiJl 4sr ji UL^\ j& 
\ yu jl jJUll JUj jl jl ju-^Ju. w 0^ « j ^Jl Jl ^ki jl v- 51 ^ ^ r*** J^ 11 ) 
Uuj iej^Jl o*>\5^ . j ^jJ jX. ai ^JUJl jli t Sj^~Jl J* <^U 

c U>U <dl JJJ^ t o**£jdl ftJU ^ ^ J 1 ^. ^ J ^ 

j^\ JAjS*$ft O^j-^ Ji±* ( ? J «s»S* 4*-J* vlU^lM 

. A-PllJ oLfUxiv-l lPj£J jl J*^l ^-Jj cJUail 

^jLi l^U* v-^j i^lj ^ ( c^^-l ) f^li 3L*lsU W 

O^JL- ^ ka JJ5 ^ 0^ 13] JU J Jp t ^^JJ ( dW*> ) 

^Juil ^j->>l IJL* ^JUJ v^>Jl djJiJl C^J ^1 v^-o 0^, ^JJi Oli 

Ji ^ f J-J c^ 1 J^ 1 lM^ 1 ^ oI^VI ^ iJ^I jotlJ ^pIjII jL^^I 

jup ^^IU) iiliLl ft U«s-Sfl -Uf i ^ ^ e>L^TI ^ j ^kU ^Ul 

^p oi jjU ji ji-ip j y>ii ji^i j j^iii J> J W-^y 



01 V) ^t>U» ^1 t U^Sll W oil^TV So^ ii,> iJUj 

Ui* ^ji Jl tfys ai ^l ft U^.| ij^LL j, ^sJi j iflll Uull obLu~Vl 

a* cH 1 us- Jl C U cr" J j'^-J* J^- ^ lil jt iivV 

sJUJl U . >j^Lr l*aa». ^dl obla^l ^ o^op J jT jb»lj j l^li jl J^i 
4,0) ai , ^1 iJjl* ^jIT L*. , oUitJI ^ j i.U J ^JUI 

4 -u ija*. a^ i.^t fi.ll iapL-. J-jU ^ L^JU- < £ U iUx. 

. '*i o*>&iil 
: JJUui^l O^Ciil c ^ 9 iSvA3 

***** ^ ' '<~A^ J 1*^1 > vJWl Sjai J J^ao- 01 ^ ^1 t i jjUsLi 

^OiJl t r> JI ^ t 4JU£| ^_w- 01 ^ jJI Jil^l OS Jlljll J0 lite 

^.w iij^Jl o-laJl j^ilj t ^ iL*. ^l^'j , > oL^ll jl 

aJ-l iy^Jlj « la^ 5^ 5kijl J jr,Ltil j c i>iLl o^LlIlj t xDljt 

ai j\ ^\ sal cffjJl AjLJ\ j tjs^ ^ ■ J>ll oU^j i^yii J 

. vJU*)l jU 5^ yui ilSLi- Jl ^ 

ai oj**- W jl iJUiil il^il ol ^> I^IT ^ t J^aJl J sTjLsll jaijj i sJ^dl 
a* JW^ vJUJl JIT lili oU.L.^31 (JU; J iUilaJlj r ^Vl ^ Jj 

' oU»L^I fLu iljUt J 5j>^il Jjull ol^. o! ^ J^UaJl o!)6^iiU . i^Uail 
jj-llj ^JUJI ^ JL^iJl J jiijdi oUL J\ ^a^. j ijU\ yj, ol >-l dUaTj 
oU.1,^1 fid i^lall ^a)l vJUJU . oUL ^1 ^JUsJ ^> ^1 41^1 j JjLiJIj 

u. 



<Ji*i;Vr ji — J-i j»i_,«Ji ji y-e oL>ii (ju; J ^JUaJi ^jJ o_£» 

iUp*>U <ij <T- ^ oL->L jjl j flp £>- JL* jJlil j>au V Ji ^JUaJl 

Ob (J ^>wj ) j Mildred 0 jJlLL* j Johm Wilson j j~JL j J yr iS ji J • SL^vJU 

Cj\y~£ U each ethnic group <^*a <aj ^p iptfr JS" ; jl > ^ V > ^Ip J j 3 ^JtJ ( pJUJl 
^jti e* 1 ji |f . jJlil J^Oj jl JJ Jikil LfJU^ iJli^l -UUVl dJL^i ApLj^T UjJ 

if ^P jA SU-I J J; dJUJb* j\ aaU£ J ^ lij djy- Oli jjP ^-^aj jl 

ja jg\ ^ja! ^ ^ (J-sJi oVi* ^ 

^ j»JU7 UiT yi Jp J>-JU: t 4-^ AmU\ jf> j j£j L-JUP <^UaJl iilJli U jjP 

olV^l J Ltl^J! jw^J £#UJl jU| (J i-p y!l SJLiJ^ <aJ jJU; i,|jb JJ J 

cTi J^" ^T* 4j4ftWl Oliiil ( ^ ) ^l^>- ^ ^ iUui^V i!U jli i *J>*A\ 

JSS &\Jj jb yuio <L£ Jli 

c\£ JU-I frloJl j<! j >^J! olpLfr JT J^tJ <^>U fr b I^JjUj <L.yJl So^yJ 

V^Jli JL-jOll J iJUi ( ji^J ) ^PJU" JjlOas- J J^JUj jl J^l ja K r Aj s i\ <~SsH\ 

^t^Vl jUI jU UaJ oU»LJI J (JU; cS^Llj* ^jJ jJLUi J v ^ 
vUJ oljJ> ^ 4 \Jj* fr^^LA j^J jl ( Jt>.l ) iJlSCi llL^i ^J^ll aUSVl 

: (JWI J Vlpr?' o^JULI 



* * * 

oSl oUA^I J II- £bf -jup jp O^j* Oj>T 4 «_/>UaJl jf pJUil 

Jj c3^»j oIpLJ- j Ujli Silil oJUb J IJl^a ^ji U^AU l^-J pjb*ULu*l 

J ^blj •Iff (> yj* of Oj^V! ^ dUL* ^dl Uj>)! ^ iV^LJl 

<e yj jJUJJ LL-U* £~sA> i-J jjJl oNU Jj ^lyiJl Oli jt J j c ftl-UJl C'i/i *b fc l jJUil 

Cr 4 OL~>*i~-l Jl SaU O^Jjl^j OljU>-^ ( jiTaiw-Nl ) i^ljJl ^Jjc j Lljill 

oUiL- ji c Sdlil r JUil Jj4j s J^Oll Jp J^yusll J tfJJl .JlLJU . v^UaJl 

* * * 

jL-s>w^-Vlj ^JUill JJ Uii p4~J6\ OyoJo j^il jJll ^^JUil SJUJLp 4-p\c^»| Jg y^i 

UiJl j c jUiiVl j ^\c^Nl j j^L-l j> }y 01 -u j^c tfJJl aJ^I Jl pJUil 

. oVU-i ^ywj J p-fjljl J- 4 y Ji ^>-T V^Al? V^lc^i i»ywaJ Lj>u^« <ii!Jb 

^JUaJl ^w? CJiT bit* wUJj^ di^o? j . 0 j^l* ^ ^P 0 j^Ip Oj^T J La j . i^jjdl 
^JUaJI l-JLU; ol dJDi j UjyJ ^ Sftly o*>^JtI L?^ c tiyu 01 oL^Lj )\ Jj6 J 

i> Vr >w <i Joi OUiSDl oc I } Jp OjjiU c^^Uail Joju 01 -L>^ JjJLP l^^l J wUP <Lfr JT 

<^U CjL^I )\ j ^w? cJiT liJL. OiJ^J pJUi <~Jb ^ Jsiil Olj If ^r 11 

^oll V U^J! ^ ol yiij i>L oi 4j!At ^ pJULl ^JJa* 0? ^ ^ j 5 ft ! yill o^SL^ jp 



v r>U*]l ^ JJi iOP iJU djZ* Uo^_, t jJUll J\ ^jj] J ^1 

o^Udl oU oU^Ull ^ J^- oi ^ vll ,0-sJl ik^tj oljL^-Nl ilsJ ^ 
ol^Vlj J^l J V *JJ| ^| aiuVl 01 j ^jJdl i^ULl ^| ^.i; 

O^ja^N ^ ^ wJl u^l ^ LIU i^a J* £k Jr i j\ dllj 

^ J*UdJ Ul> Ljo; ( iu* ) o^l poi^j ^ jA\ ,Ja*. 0j 

U^_, J-xJl J Jli.U ot^ o^jl. j> dyW ^.jUI v !AklJ J^j^ljj: 

j j\ oiikJi of pUi orb oi Uil i^ijji ^ .ujji, 

i^ljj ij^ ^| jtp. jp J jp oU v r>UJl (oLI/) 

0^. 01 ojT^ f -)liSfl 0^5j 01 v^U - i;«<- f lo>u-l XPj 
v>i IT ^ ^oJI V ^JJ| ^ ^ fj^ UU ^ 'l^j Jlp_, 

Mr 



. j ji^b r u)ij a^vi Jp i,u^J jui cJj Ji oU$3i 

^JJI juU ^WVI ^1 »UI Jp Jr-J o\ £~ 31 J o-AS^ Ui 

: UaJl jj-aill *srjl jp Joj ^ 

^ (_j III tj^oi oj-Lv jLL. ol_>L, ^1 jjki 1 _ J k*; jl j£c S^oi J~a»i 
Sj.jJjM Ui*)! j^lyiJ Jp £ ^ ^ ^ ^W'bjl ^ j ^yUl UiJl ol>Dl ^ 

Iji^ jl VI t i^j j iii-ij L— ^ y*i UuT ^ -i» vl-i^J-l 01 o* J** 

S^o^l UiJl olj-tfJl ^_>i £. J*UJl Ji jjLc IjlljU ( ^ o>Jxll Jo*, ) ^Ul ^ 
JUI cij ^ J«u. J ,JUsH y-ii . (JUsll J ^ J 4* ^ vUtT ^ If 

jijaB 0>jSL- ^1 (JUsIl l^Ua! J ^opC v-f If ^ oL^iyi r li\ 

>i u>bji ^i&Su 5 ^ u^ ( atui ) ^-jyi ,J. J«; ji s-^j t> 

J>J Ji <jr-Ur!lj JJJI ^UJI Olj^lj t J~aiU ik^tj ?<3>JI OL^I^I 

. oL->Ljl oljV- ^ ^CdJ jAl JbLl ^ Jp pJ-alt ^ 34*^ 

l^Lij ( i^ULl ) i-P>Jl UiJl oljJiJl Jp UwAl oljL^Vl r lo>^-lj -b^ 

jbL> JbB-yj pJUsll ftLS ^ ^r 1 ^ 1 ^> ^ 

^ *jT ^ ot Jp j^*- L-ij u^t Jp ^ u i c J 4 ^ 

ja.iy- o^u-i j } 4*jj y ^j^ 1 r 1 *' if** 

^ J Sjj^I UiJl oljOiJl ^ J ^^Wl 54pLU oL^bJI J S^Up jijli 
Ju; j Ui*Jl ^IjJi ^^Ul ^ ^1 skwt <*~*" 0»r J 

oJyOp oLe- ^ J^Udl J AiJ cfjJI v^^ 1 ' J^ 1 • ^W'bjl 

i^Lil jiPj ( SUdl ) ir-Lil Jp J L.j-« »JM V* -^'j 03 J j 

olV ^ >bdl Jp joaWI > ^W'bJI ^LU ^ ( «W->I > ) 

cJy i ^ oL^Ljl oLUj ^Li-j oljl^ pLtf Jp V>^j 



Jui Ui* oii_^ oijJt ^.Ui ^ jiUj . ou^ii oii, csit.i ) 

pA-uLJ UU bUpT jiO*. ^J*. pi ^.yj i^U ^ pi t jjiu ji *V> 

J ^^ai ) ^lji ^ 5j> ai 0 | jJLi!l o^UV ^ « 
oL>yi ^ iL.IT <L-U > *V> of ^dl 0^6 aij ( oL^LJI 

,Ja*J oi S^L^fl oLJ-l Oljl^li ^ ULI p^jlVl ^.V, ijylsJl a^ydl J 

. yi\ isf~±\ ob oL>LJI J os^e-Ul jb* _j ft-J ^JUI *L^Jl 

: aJUi^l o*£Ut J* uwi 

C jU i^U SjLi^l Jl o_^l*: ji J^, y j,, yi^, ^y^i ^^Ji 0 , 

OyUv jdiJI S-^LJ. Oj~Ul Ir ^ 01 j^c SjsiT jr i *JL«i dlb *.j t J^iJl 

^^-^j*^ JaAjJl Ip-w. XJUiVl 0*£ill pji~ 01 0->- Jjsm yU*] 0**£j^ 

UU» of a* Utoj ^^13 jui^i j ^jusy ^ iii ^ jy i^u ^ yu, y^, 0 ^ tj 
^ yjdi oLfi^i ^l- j /L oL *j oi jjm^i j, yui;j <Kjl. ^jj 

ji^UIl IjjiT 0] . J^j* of Lk L» ^ . ii)JJ 0j£ L.lp 

A ^ '"^ ^ u> ^ >J oL>LJI pJ* J %jS iwi Oj^Vj oW> 

oL^UJI Jji; p^opL^ ^ jl ^jji ^^UJi p^ , 

^W^li^Jl J*U- j 6y*A pLJI /^Ldl ^ ot |f 5x^j ii^ ijf , a-j 
li] pi^J p^ib s^^UaJl pji~ ou i f U . i^b wlijj 

il^ Jftw ^Ul Ojjl^.j * oLi^ O^^o , ^JU, j£ ^^JU* OB" 

c OIL,]*" v ^ ^ J ^ 3 cA^jn pj^- j ^jj^u-J 

T a- JJ^ 1 (C^ J ,»Ldl /^Ldl c iU ^ AP^i. J ^ 3 oL>L, JU 

O^J-ll L*.ij oL^LJI pL« J oo^II ^jtjVl 5 >^JI |^ |U. ol ^ 

. oL^LJI pi^l jU.j yi o-b ^.aJ p^^i, pj^ oi j fo^U ) pXdl 

ol y* oL^ij;i ^ ^^u, oiiu; ^ ^ j pjuii jaj ^ j^u ^ , l-^l 



<ik£ J > j^-jJ <p>j> cM£ cr^ 7 O*^ 1 u"^ 0 * l** J^- 

4 iplp jjP 4jL^Jaj j^JLoj ( ) J*UI j^O^vUw^ 4 i^-^Aii jP j*?*dJ 

j&c ^^Ak Jp vUiJl (H^ u<> A ^ ^ ^ W • SAJae ^ij oUUt ^ J j 

r> ^ 01 jJUil Jp ^ L* oU>lJl ^ > cy^UaJl aUM Jp aJL- > fc T U 01 
Jp oUAjl ^jJb' J oUtfc^l d Ju Jia^i jl c^^UaJl vUiJ» oU^V! 
f l y>-\ f OP JI ^j, 01 j£? j>* y > Jfe ^» V^* oIpUJ- pUl ^ jl 

. ^^Ulj 4 (1 J^\t <JU> JT JiUi 01 c 4UULI ^ c^^UaJl 

Jvwull c-^^UaJl dOpLi £l ^ <JijJL» j <^ uL-y Oj^i» AaIj 

Jp J-^ 01 U j£ 4-Jai>w> J^>o ol: 

•i* Jp J_^-l Jp Sjili Jj£ Jtf> . ^^JaJl fNjA ^1 V y jH' & 

^ J mOj^JlI joLdl i/y. elyJ t yil O jJS t^JJl ^1 J"5U t oklpVl 

^jbc ^ ^U-i L-Oss- > oy—< jijJl 01 us»- j t J-mM J Jis^^ 

» S^lij jr iU *b Ji. oUj^ J»T5f uM-^ o^-% jdjJl v^Ji > 

J Oj^T Jo.jt Ji oLIykj oU\£*lj v^I^ Oy^-ill <_/>UaJl 

j^aj y-^V 1 ^ ^ J c 1 "-^ J ' 0 JjU£ °' **** 

j, d£i M i OL^IJI ^l^L *bSfl «*ytJ J.LJI 0Jlj ^JUJI OaJ 

Jl ^JUall ol»U» K^y Jp IjjU O^J 4i OL^SlI >~ j j • ^ d iSjjj+H 

j, OUj 0L^w-l JU< <Uf jdl i^ULl iWjl oIpj>* Ji- 5«:UI .LiSfl ^ ik^t 



Jiljs. > vJU, ^ J^WJ 5-jjll, ^jil ^ vju. tfJAr sdi ^ ^ jg, 

ill- Jjiilyj (^LcL J,yjJ| o_J_, os-yjlj ^1 J] O^U f V> Ji, . U^l 

ol > 1 ^> ^ o>»U>b o^j^ 1 ^ J^u; j^j (juiij a^i 1^.0^ 

vJlU! oVl SjOiJl jt jwUl ^ ^ . ^oil v t£)| ^, s *k> 
j£r i^lo ^ v^s 01 v-J^I ^ sJk? oL* jJJ^ ^^^j 

. J-^il 5>^!l j^j j ^opL-I U/^, 01 jj^T V *>U»J 

1(0 11 J u-O-^ 11 «s&-» LuiiL; aij . 4 Ju c ->^ yui 

J* j^li > ^JIWI d£i . oiUJl J iJUi ^ J^UJI ^ ^1 ^Tij 

« ? j^U, V> *U » JLj 01 JJ ? L^a^-I ^1 ^wjasJi 

u>J**i) VI i.ljjt 5^ J ^ ^ JjjiU ^ ^^^jj, 

jli i^U ^ >b ^^U) v-Jb fUkJl ^yi ^ i>| ^ 

J* j . iii*^ y ij^g v!5UaJ) 

^ ^ *r*\j> l^>- J i-o^ ,bT Jo J-^ i^l yUl J^b f UiJl Jli 

ULc ixo^ JjL" J lo^ Ux. ^ ^1 iJUl ^1 , JiU^ ^ui , ^iss- 

. f UiJU 



yi- ji* jJULI OK* feat J • J/" ^ J* ui* 1 *' ^ J^ 1 3 C^ 1 J ^ ^ 1-3 
C^aa'l JUy j t Ja* JLII j . JU -OJ-S. dl»w> j alT J-AaJl >*wiiU . glj j*> 

S.SJL* >j fUjJl SJOJUJI J^^ailli . ^jJ JT J sJWl v 11 ^ ur* ^'^'j bsOj 

Uj »5L»j oL>LJI ,JU; J* ^jpV v !)Uxl) ix*. Jfl y Uka* oL 
Jjljjl Ju^j ^jUll J r UiJl ^> J*)U j» ji^ 4il v£ J, j£s JLuf SOP 

: .1* (UaJl (m\) 

. jU-^Jl v^jJJ jl* <uU ouU _j ^jt fU^fi Uli* UU 5^»U» fUiJl jyut, 
iili* tfl j V ^r^ 1 3 •} jUl oby-* ,JLd J ^W^l Wl( ^.j^ 
a. rt-j- *.H ^La^ ^L^Sl ^juu: 4,^.t)> ^_^JI £«feD i--JL! Ijjj^ jy*; : W^J 

i^^u-. i^^l oWjJj oU-U- *»l^ir j^j but ^1 j. 

^ } Ji ~*i\ y >JI v^UI oUI jJl j oL.>u^ JUos-V lijj^ j>^< : l^W 

J^i ^ 5,yk. cJljV Vi-jULl ^>j>Jl Dl iiUl iiUiJl 5>l Oli JU 

^>Jl o_^Li jUt*AJ JUi;Nl ^ ijjs* f lkJU i^tj ^^Vl f lUJ 

JL* cjliJJ J*l^l v^ 1 ^ ^ 0 ^ VT ) <5 V ^ ^U»»l r UaJl 

cJU; ^LUi! iJUi JJU ^1 y» f UkJl J^t ol Jli f lkJl o^-i^ ^ >UJI 
JLi^JJ Ubj e l-ulJ Ij^l . (JUdJ JjU > *L«rj <;UpIj ^ 0.U ^Ut 

cij iJU* J^^N j oiLl. i-_> v-iiJl- ^1 ^>j> C^j i^u-alJ j 



jUtVl ^ of ^ ^ ^ 4>UUc j sV> ^L^i Jp iju 

J^-Ji ^ ^i!i J^i ^ ^£p ^di ^ ^ ^ ^ ^ ^ u 
jp jui*Vi ^ ji o^Sf jaii oury_ji j iuvi jp sUisai Jj > ^ j^ii 

wf J 1 ^ 1 > ^*UiU fc-UjIlj SiUVl fO* jf Jill! 

> I 01 ^ (1 Jl J^iil il^LJl fly^lj ^ Jp ^tf > ^i £>l 

^•JU l^j dUi Jl au^j ^UtJL Wj vUJU j>" ui y>\, 3 

^ yij V^Vl iJyUl pLj^j^ v liJl J^_, S ^UL| ^^JL gLJi jl 

^ jj; j^^v ^i ^ U- uu^ jiitVi ^ Ll* jjiai ^ 

jij>i\ jt o^j S^Ul i^l oL^j jJUJj Jj Yl - YA ^1^1 ^UJlj 

v-uii > ii^ui jp v uji ^ fikji ^ j^i ^ ^ w , olt^ljj A , 
jp v u*ii ^ ^ ^ ^ jLi ii j Sjji r aift-T iii^i dUi ^ 3 

C^'j uij->l» > o- Ul Of «Ji^^ jj^Je- jd* J,|jjt 01 J«LI ^ 

u* J_^i. > o» j>o (i 0] J jeill iJjUl f l ^Ij ^Lu Jp 

iJU ^JULI ^ Jj . i> r J iJi^Vl oiji sky! j di^Vl 

Up ^ ^JUaJl jl ^* ^ ju JjVI ^| ^ jJUll ^ 5jJI> , 
aJ ^li sJUaJl j^VU ^ j UIW! JiJW jl J| (JUll £ b« jUII oS^I Jj « <Ui, 

. ijoar uiwi iu~j t j-r>ij 4 SjcLij , 

d! (J-li Jp j oU >di f Jj jfr: 

V ^ ; ^jiuj juivi ^ oUjLu - flWI ^ ^ 

Ji ^-^1 j* ^ jl j^s I jlj^ i Ji* oUJUl iv^l J.ci, jl ^ 

U ^ jr ^ , ji ^ gu* jtri j^> 5 ^ip io*j ^-i^ij j j^ji 



iJUj V f i y >lj > ^ r 1 * 11 J* ^ ^ ^j**) r 1 * 11 

^ Jp Jj^JU jjl- Oy jflia *t>jjdli J-* rrij^ •** *>* 
. Wy JiSfl Jp iv. SjIp tSj^ J*f I v-P^ J 

Uuf J*i!l ^JLUll J* -^.-V 1 ^ v-^l ^r^'j jbM ^ J^" °1 • J 10 ^' 
. ^JUJt ^ 5,1*^1 j*r-ll *j>^ V^WI V-^ 

^ ^ (i liii j^aw jp s >*Ji Jp r^ 1 J- 1 9 ^ ^ ^ : ^ 
c-L \x w i>/i ySfl Oji J-i!l J ^ r^ 1 V o^ 1 

^X-j oi o^; J^ij -JUJ *~Ji< fikJi uii s^i* W» -V 

Jfil f Uii o*S^ ^ jl* iJUi /*1 >u; sjJ-1 yi* obl^-Vi UTj L,p 

Jp (JLU jTji J«i JUJiVl y u^Jt >y UK" j jJUll 5> jT> U Jl jyi* : j-T/Jl 

(> ^VY) cJibj w^wJl ^JUaJl cJur Jp jTji J* iT^Ul ^JUaJl pU^I 

Ujup Jldl J- *J^I Jp j/jdl ^ vUii >'T Jp >r/JL 

^ iia-ijT Jp ji vUL-jJ Jp ^^.j J-iJl J jlyA-Ji j^lJ 

^ ^^Vl o^jU J J^^-j ^Lail caAJ CJlit Lul dlLii « J^! » J>" 01 JJriVl 

jTy JjVl il^-Vl 01 >^ ^r^ 1 > ^ J^ 1 ^ C^' 8 °' ^ ^ 9 ^ 
j«i ^ ^ij Jp ij^^i ^Wu-^fi ?} W iJ^-J ^y-r > > 

ijj^. o u^p 9> ur sju >p v^s' -w^- xpj W >p j^p jd-u-r jiW! ^ 
c-Ji oi >di a* oii tfy f j f.y& ou-ii > j-^^ i r+~ 



<J-^ J* .UaJ d>j~ ii^ iSjL* Wl^li ,JL. J ii^sll Ulkll <UU.j 

o^iii ^ ^ij t ^j.,- ob_^ t/ ^i; J jb, j^iJi la* j j,Ul ^ ^ii o] 
jVi oi f . ^ iis^i L- oi j\j c-iiy jJi isLdi jj^i 

vUiJl < i^Ldl ^ t iJb^Vl o*£iilj JiJl j^sJtr ULkU W-l 

a* J pLdi jp > *V Vi ^jjl ^JUJl jl j r Uii o^jd o^ ,JLdl 

OyJ«il J^II^jl Ji. jfi U^L- J Ob ^J-sIl r UiJl ^ 

>» Ji ^ if-Ul ^ (nV'li jfi o">W ^ju* j ,JULi Jj ^ oIju-^JI jl 

. J-mJI j *ii j« oi j^i ^ pjuii ^ a >i ol >_ oi ^ 

iljUr ^*JJI ^ uii t ^ Lf^yiij •J^LII ob^ } ii^. ap|y ^ ^ blj 
^ 01 J pUl Jii lilj jl^L je^ji oLT^Li) pJULl ^x. ^1 

U UL^i V *JJ| ol j, r*J\,j oXJp t jjii t j* j^ji oli ia^j «bu 
Ojiir-i« 0>^. jyJ«il 0] O^iji frji i^^U (Op, JL-Jl f op _> <j">U*. ^ O^Jbk 
o*^. ^ JU-I J U-u^ ^ J oli^l JT J jJ^Uj o>i^u_, 

0i giy.'il ^Jl ob^Ll^ iJ^LJl J jyi <;i jp pJULi Jj U.ij . l^^Ul ^1 

og^-li ^ ^ rJ 4t (l oi v ^uji ii^ui ob ji jji j uuii ^ oi J^b4 

^> LL> ^ Ulkll iJ>J . j*i VV Jyt J«ii J^ju Oli 

. fUaJl 

^ ii-Us. O^Sc 01 ^ L^li ^\SjU\ i^i 5y '> ob >JI o^So 

^ ^ sJUJl ^ oii W Jp J Lij ,JU1I al> lilj . ,^J| j^LJi 

rr» Jl > j& jpi o^- vry- y j^irl ob>^ ui o^ ^jji 

o->^ Jl ^ ^iJ! ^oJ ItUI ji Ljip 0^ oi ^li 

V^O • r 1 ^ J* 3" J^-i «l* ^ I ^ili >l J^l 01 » r Ui; 



»^ 0**^ i/t dy£i jj-Ul (jy i*>Jl ■AS'tsIl 

^jjji ja jS"\ dj£s Ji o^Lw £ b4 Ji 5 jja* iS ^ «JiCi~> o-U* ^JJl ^J^ 1 ^J* 

u^uii o-ijxH &.> o* ^ c^ 1 ^ ju j (j^r 

LJ j^yl, SjIp f lkJI <Ji^A ^ <_A-J 01 . J*JJ >Lll pS^Jl j, o/? 
^L- > ii 0 y ^ (vr^i ) OjJ^r- g\ } j Jjjc*i <^^ai\ J& . uyi-iJl jd-i* 0* 
. W J* Lib JLJbil fUii L-Jupj Jjif- 0>*J~ ^ 

j** j^Jo,. J-^iJ JjVl »liDU jSOf O*. jiV » i> »Jb- 01 

j> j&\ oV jJJij dlUi j v*>Ux!l ^ cfJJl .4 J~JI Jai j-s-ls) cJj JJjil 

jy-^. ^ j p«a> cJj j«aJ ^ j^r*. 

Ur (JU3LI I^.Ui S\ 0 JjU. J**« O^itej <. J«mJI J O^jUij i ^1 ^ j^a* 

> j j J>^. vJu, jr >^ ^ j> j sj* Jj 1 — j j j b| j 
^ j j^oiv^ J^J^ oisur c — .i iiiU i-^i Ji 

JI cJL. lilj jyi fr UU 01 vil Llji W' J 0>~" Ol v-^ 1 Lr* • oUl JI J-s! 

JSCS ilJipNl -L> 0_^u- Jul Oj^J* ^b-^ fji Jj' j oU»l, JI ^.j-^ 

ot JjriSfl 5iW V 01 lilSU jc*i dJJ-ii Olj i-^ diij J-i 

j^ ^ dJij . Ji j JbJb- j> jr j» j— jv* jjSii ^l-Vi o/» 

V'Nb Ll*-I oy£ dJJb j oU»ii Ji J Jui J^, j&^a 



iUii\ oUUUl fr L'i Jju^l, J^L* ji J ^ ^JJij oL^ pJLij Jp cjt 

>r ol^Lj ^.u f i^i s-^- jt a^ijji ^ j^Sfi j!>Uj 

Sa^-V ^ jjl jj^Lil ^ ^L UL-t_> . a* LJ p^Lu, j (trl**! s — ;& lo,. ^\ } 
i±~l\ Jan. \y^j } oUl£i)l r ^\j^ Jji Ji « ^HU\ \ r ~£ i jt » pi 

apj » J^.u jli lo£* j . J^iJl J^b 3i)Ue •) /Jl ^ oU - l_^> >. jl ^ l^w-e j 
jal tf^j iJJJ djl- pk> > J^i J) tf3 J,U » 0 Ip ^dl J , J^ 

*i+A\fj~ ituij llu> uu- (j, ^t i j — ,j, jl v^f-j i^>. o|j . j^ji 
uai j.ii'Vi v-lii > j^vi .1* sjijV L^k. j^lij ci^ii ^ i jjir a u 

. L> 4/JJ 

pja^l JJlw Jjbi jt Li J-JjJl J UjL i^j S^jIjI J5L~. "JLaj 

I.U Ji- sUi* iljo, ^ UpL, j ap^ o"A>wJl Jii>- j oL ikijj 

Vlju-Vl JJL-l! jt JkJ-l t>> . ^ J^i ^ Jj . oL^Ljl LUi ^ v*t Jit J^JI 
Cr*J l>* J^- W -'"-^ ^ oL>LJI pJU?j ^U- jt <sJCt\ JJLJLI Jp LLiil jLrf-l- 

. v*t Jit JIL^ Jl j^L ju, 

jt- jd* & J} > jli ilii ^ J^it ijj^JL c-J cJtt pJU»T, 

»1/J! c^y-^ ^ j}_, ijoiJl iLc j/j ^ ^ oJli j_^j jt jJL. j^J ^ p^J . .iL^i* 
j lj* t^- jt J_,U VI cjt j J^iJi j ^^i ^ Jy i c~J cjI* j^kil 
iJy_Jl oLy-i LIU oU,lJI pJU; J sapUlI jJJ\ j_^i ^,^1 J*f 

J* 1 -} Jl J ^ — 1 ^ Olj . vil;^ r l ^1 -Sjj -4aLJ\ JJb" jl ^Llp 

i-i jj . U»iLi ^ >iLJu j^c cuT ^ If vJ^- j^. jjp IjyUTj ^ Vt 

>> J * JJ 'ijjr* ^ ,L ^ y r 1 ^' J 1 **-^ ^ j<»>^ jUcVij 

jJj J^Ltj j iill Jp j_^J jt Li-t j iLi is*JLJ iL; j Uk;.« *)Lai I^LW jt jjjjl 
JJ^Ui J ijljVlj o^il ^ JJ j^^y ^1 o^UJlj pLil iJ^L cAijs—j opiy J5; 
i^iJ jJU jt If oLIjj Jp ^^J*. iyiJ L. pji*. jl ^.^1 

ii*. j_^ dL-j-u j o_ r juii jir bij . j^juii k> ^o- ^t 

oLJidl ^ IjjiT jli i^yil SjIjIj g J5L^ J>LJI J ( j^JUli 3 Uir ) 

lilj jwUl ^fatfj ^joil Lr Lf jv oip JSLi J ^ jt ^ j^JUil J^L. J i^d! 
O^L^ »JL» jli jyj«ll ja W jjp ^ ^ f UaJl 0">t$L^ ^ jji&l OJIT 

. ^^OJI ^ J,UI j iJ^LJU Uuw <Ui opiy j^JJil ^jl U lil jt ^t 

ol » cs^l pUl JJ ^ fjirf-j jt i J*i;V j ») t J«il » ^y. iJUl iJUJi jl 

. iUi j r UiJl o!ASLt^ 



d-Li> jjP c^^UaJl ouL^O 

5 y-L^ Jp , J^l vJUJl ^-JUrtf - r 
. J^iJl J 

^ -or j^i ^ju;N - i 

Cr AwJi jftj b>b* j£rtf -n 

JUP v ^UaJl £• J*Utf 01 Jjl^V - V 

U^Li jt U jjli fr LiL ill *LiI 

j> ^uT) <jju cA>yip fX^uJ)! - ^ 

J-L* 01 jll jl >UI j, >ljM - \ \ 

^ Ui ^ j >wjV - \r 

5>' J (i piy^ - > t 

y jjyUu oIj yiP JaiuN — \ o 

jjp 0 ^ ^ap L5 WN - \ V 

v^l dl jp ^ - \A 



iJU^ ^ JSC) Lu* Ioa^ j5" _ ^ 

sJl Wi J ^ jj-u 

Jp 

J-sAaJ1 J p 4 ...a i l jp ^>ydlj 

jr j 

^iJtjl ^^UL ^1- U 

« 

jl^Jj Uaiit Ij^yJ {J±^\- \r 
ja UJUp ^^UJl Jp jw^l- U 

jp ^*>UJi j^-i *Ujl \A 



owyij ol^Vl r ^ _ M j iyj ^ ^ ^ „ 

^J^V^b^^ - Y • (_JU» j£) L,> Japi-r. 
J^lj JU> iL-Ll ^ - Yt ^ ^ ^ ^._ Yt 

^ VJ ur ^ r -^-v -yo tusj. ^ M}0 . ,_ ye 

OL^p cjij ^Lij, ^ _ n ^ o| 

oir^v^i^ot^-v -yv ^ u „ v3U J. J_u-rv 

P fj ^ ^ 

. J'J^^'J J-iJl J- *>Jl c i-jOll M ^1 , ^ 0 - Ul5a , t SjJL| ( 

^1 sJUl ^l^V ^ ^ ^ >U1 j 5J> ^ ^ ^ w ^ 

1V0 



\i_-,n~ j^-ji ^ s>»i ou jJi e-j e^j) v^'j r 1 * 11 ^ 

. J^ill il/J wJL ijj^ J&\ fUiJlj J*»jiJ» > u 

u, 5 ,u of.N sJiui o' ^ ^ a^ 5jU r^ 1 J ^ b " J ^ 

^uu iiiuw oi • v >Ji ^ ^ ^tH'J ^ 
fcLi y vua a£s* e- >udJ M 3 pUi ^ «** 

cjy j > >h A ^ c >^ ^ J > J ^ ^ 

uJ ai ^ J ^ > ^ ^ ^ r w a~ 

j^s ai; ^ J ^ dfc e-j ^ > j oui x| ^ J« 

.u ,1 ^ au > ^ cj! j6 ^oi ; J ^ J! ^ a^i & \ o b . r U=Ji 

of i/i'jv ot ^ ^iJi oi . ^ ,gy Ji juw» c ^ ^ ouu^ 

^u^ jL-jj, u a*, ji s>l» r^ 1 c 0 ^ UU:i tl ^ Ul ^ ^ u ' b rUI 

y t ijji j iajij ill >i ^ ^Ux)i ^ j aji ^ • J^ 1 J vJW 
oiii, fi^i ^ ai ^ ^ ^ a^Ji > ^1 J 

( ^ J ) djU» c J*- ^ V 



jiS^tt olflbf Jp V ^UJ| yUl iku J> J,*,- ; ^^UVlj J*j«dl 
^Jl yLjLi ^Lai 01 sJLU Jp jvo Uju* jl jop ^ «_U U -uU ^juJLI ^.^j 

>*^l > JiUll v-LUJl i*JLJl JUiVl J ^Lc, ^JtUl Lu Oli -uli^aJ ^p 

j*s vJlWl iJ^U Jp c ^UVlj ^_^U tsjdl ^> ol/Ul oli.dUi JUiJVl >j 
Ji iS>y- 01 . -JUil jp ^^dl J Ulie ^JUJl 08* lil jS\ 

Jp jaU > sJUJl dj£> Ji jut J UaJ, . J^ill Jp J^l Jp L^aJj ^ 

Jp J>ll J fO^w -uSf ,_/5U*)l jjiuw ^jj Jt Jl. ^UJl ^ f >)l : j-?! 0I-U» 
4 vJUJl ^Jl* ^ • Js *r *>Ui jiiiu- ^Jl i | 0} ^JUil oTb jl ft Uj! 
V^laJ .i_Jl< JJi J\s li j^j ai sal oU^ J^u. Jl ^UJJb ^-UJl r a*i 

v~-LLl ^ W jtj ^^UaJ r U > v^ll ^ oU >l j£ jtf dJUiT, j ^ 

• £^ JS* jl J*J| 

J oUiVl oUU£Vl ppju- l^V r UiJi ^ o^> U> >jj : jfl >Ulj ottl&l 

j/j jl il^Jlj JyJb ^ULl cil ^Vlj ^all Jt. oUl&l jj v *>UaJl 

-li oUl£. j^ikjV jiJJl *_/>Uill jli £*j U^Tl jJJl ^^UxU Jaii ^iC jl c-^j 
^ J ^^UaJl JT jl Uj . r UaJl O-AS^ ^ Jb> jl JUlb Jj: ^L- OUI^I ^JJ 

ja ^ ja lJLU JT Xuiu^ ^ ^JL)i j sjuop ikJLJl 5Ul5oc ^ jl ju*rti o y oVl^ 

U^loJI ojlyjl iJU j^jV oij >V SjJU- Jp J^LI >l ja oULJI jJLd j^yx. 

. JIJJI ^LiVl j 4iyJH >l ^ r JUsU 

jl apl^iJD 3 J>r $ai ^1 Jp ^->UaJI UU1 ^^L-Sfl IJu r o>^w : iwljOJI 0w ^J-l 

Ji£ ^ vJUxll >l J^aiVl ja j ijjk* jrf Jp 

j JiJ^ J-^ ^j^ 1 > v^W 1 s£ L.-^* t Ljl r UiJl iiiL. 

^^UaJl flilj . v U*!l . ^ y jj 4j\ Jp oL^LJI jJU; J l\j dy£> oii oL^lJI 

. ^jU LfUla>. ^1 ^uijVl J j\ (PanN time- gols) ^AUpI J Ua/t J>-0^ JLi ^Ijjjl JU; 

Ua^ Ij>4 jl ^ i^^jjl ^ ^Vjt to^djift jli oVUl jjLc J j 

^iJ ^P^ UUAi SOI jlJI JUj ^UJI Ujb- ji Jii-i P^- J^J 4^-ljjJl JU; Jit 

cJ^I jli iJlill i^Ul ^ ^Ul L.UkJ L-I^lj tj>J L- L-lCwl ju? v 1 ^ 1 j> 

. LUpV i^i j^ jl joV i^jjdl J JUVI 



. J^ill J*b UUJI J p^Jl Jp j3 U > Ail >.(JUU Jl 4?>ij >Ui f ^|j 

oli^- <J y_L! J il^j o5 Js^aJI ^ Ult :>>, ^jjl ^JUll jli oVU-l ^ Jj 
A3! jj>. J ^ ^ j| 4 ^JU, ft |JL,| jt t ol&uil Ji* J^iJ! ^U- ^JUJi 

cJI^I c-* jl Js^aI! ^ Jit Uoi*i jJUll cJ! /!ci j/j jl J> 3j ^ 

<jo!l ^^UaJl j\ vJUall jl> j^j o5 apLJ^I j! ^ a^t 5o^j i±a <) : ^eUfl ^UJl 

Up f b^ ^o!l ^Vl ^L^LI v li*JLI d^l 2u£JlI 4UJI £?ldl ^ ^ *)La j 
v UjJ| jli ; UL* jJU-JJ j^p^jU^ j JsAaII ^Ja** ^j^- Jl ^ijj Oii Vjl . Lib oiU-i— I 

IJi^ jytL 05 j£T JsaaII jl> cJr^l a>*-^ J7 y j^5U> ^oi! v^* 11 ^1 • ^ 

05 ^Lb-Vl oJU 5J^* a^ht^ 1 J . ^jOil j ^»Ul 4j t L^c p^jjOj OyyL* t-i^asil 

V <^-ill -V^jl* *Jtfjl*j . ^-jOJH <«^JL f^Vlj Ail^il jloii Jl ^LJ-I ^U*JI 

. j^r j^iii ^ L>u jiyy j^; pjuii ou aui 

OvJxll Jp J fUaJl ilSLt^. ^ J-UdJ W iL^ U|> jvJu ^ jyiil jIJupVI jj . ^^Jl 
. <*JUfc o^L oIjIJupI Jl ^^j; ai' ^Jl J ^LJI aui ^ J-UdJ tfyfct U> of 

WA 



r 



4) UolU LUp jy*; l^Sl Jp r lkJ! it-- Uj> : O^UaJI J*Wl 

jp js?L- *j ji j^vi iju jSi villi j ^u*ji ^ ^ oijda&Ji ^ j^vi jr Sfi cUy 

. vju*w* (t -Lw5" v^MJaJl Jo~iaJ O^JjiJl fJL^~u ^Jlll jJUll Jl jj^LJ JjJjiil j 

J l/ - -M 1 J* J ^-V^ 1 V-^ 1 J c ^ j-* 1 ' J-^i • J*^ W>tfa)l 

y^l pl*^ j^Ja>- J ^ Jl *0 g+ — " J$\ ^-jUil |Ja*4 j . JjJl c^Ual! <jl jJLk* 

dl*us~f J VUi UL^I j^& j ^ ^ L.1^ bLi jcju JjJl ^U*il jl . ^bl ji 

. <J *~>^s> joJl iJjJ — !l 

f^>*A Jl Oij j^jAl cUj! yLj aii . <i-jw> <! JjJl ^li*)! jtt ^JJi j 

J j c 4iaLJl JU> *Up j Jubl j w; ^UJl ^JUall ^jlp j pJUil Jp 

ja ju>y jit liij . j yUJi jl> jaJi ^UjJi ui ju ^tiAi 

* * * * It 

^ 1^ ^ j! j y J j iiiljX ^ Jij 0 jik>- ol*Lupl £* J^UdJ iaii fJl»a~o jl 

<UU j> ft J! Jai» j^c . 50>- Jil oW y-l r lo>wu-L ^JUa!! ja> 

JyCj U*UP jjll ^pJLaf iiil ^ v-JLkJ 4-^- jJlil pJaJl ^lin* jio^l ^pJLaf jl ^L-jjil 

oiP ^ikr Ajjy^^\ 43 ^ jli i^jjiil ^JLU .u^^ ULij ^jjdl ^JU, ^U^l 

^ vJUall Jir J j&cj i^k. J^So ^t-Vl Jli ^>l! ilU Jj . ^1 
ol^kr Jp !>>. Jtr Ua^ i-UJl ^jlJiil Oyj^^j J| . j^li jLu^. 
^ ol j£s > >l! Jl . ji^-Vl v^J' y ^-U* jt ^jAi! 
U S^Ip ^^UJI Jli dUi> . 5^ iT^L- ^Lu J J^-^ ^JOJl ^*>UaJl 
. Lp-*>U»I i-i-Tj ijTjLJl ^^IS^ ^jU-I Ij^Jj4 ^ iopl • JjJLLj 

. ^^Lt^l j vJUalJ ^ Jp jl ^ oUl^Vl jj - 

. ^.j^i ji ^>li jiiy ^ ^ <s**** <J j* j* d\ - 

m 



. oJLi j&^iS Jl * ^>JJl JJ f J>CU-J jl 4ja.,.Jl j>-^ jli ^UJl f L>*^-l -UP - 

Jp jl ^ * ^ jl If . U^Llj ft Ja^l jl ^ ^^U^l *l y-Vl jl - 

I j^\3 L'L^i «ol ^ ^i^l ^jUxJI ^ jl . ^^U»^l *l ^Nl jLi^I 

. -uli^ J ^iSdJl ^ ^JUail ^ NUi j^j JS %ti 

jXj <il pp ^^a^-i J^Uj ^1 .^ji^ ^U*Jl (Jaw jl jjJUll /""-b jl ^ - 
j jUJl 4 <p >!l ol ^ jil 4 Js*iJl J -k~Jl p^Jl J*-u 4->wJ>waJl oW y-Nl - 

J.^flll i^iaJlj 4 i^ljjJl -U; ^>J-I ^ jl l^j ^j^P^I jjP Olfrl^^l jl ~ 

JJLUI j 4 i^b-Vl oljIJ^P^fl j 4 iLiUVl flfltj.t ^M-l j ' s-^ 1 Jl J^-j^ j 
ij^wJij 4<;U^lj tol^JUJij oUjl^IIj fc 4 v-a^iJi iiU^ij 4 cA^oJi 

. LJjll ^ jU>lj 4 ^J^j 4 ^UpNI 4 

. jJlil {£ j>^* JJ iw-L* ol jL^pI 

<. J&Jl (T^iJl s iS a ! >^\ (f_^Jl (<:^«sjru*p yk v-^UaJl jL^-V ^'^1 v_-~Jl 01 
iijLJl jU;Nl ol ^: — »j LfJUj ^LJl iu^L-Nl oljL^il oULLu 4 <-^Lp jl jj^a>- j 4 «jl>- 

tUa>-Nl i»UI JbJL>d ^JJiT j dJL>JL^ Olp ^» ^1 j ^JUaJl i^l *bl 4jl^« JL>-L 

^ ^^P ^ jOJ ^1 i»UJl ^1 >il j (JUdl J 4^.JiJ ^X. ^JUaJl <J>yJ -Lj J 

\^ fO^Uw jl^l jl ^^^11 f m yJl L«l j A-lpli ^l^il j J^l^ f^u)' j ^cJUJl 

i-ipli ^-U Jp ^J-l j l^j djUil i£Jj* Jp ^tioJLl V-lj^ 5Jb-^) i—l jJi cJUaJl 

. <As> <0*oj oL^?L ^Jl Jt^J oO>vL-JlI jjJl J fij*J 4 cT^J^^ 



j£jJl £ yA\ Ul iJoJ^r oJl>- j jJ*; JJ LJb ^ j& j t s^U- ^^^aJ^^I ^ yJU 

^Si\ j t jSLiJl j ^^JJI ^ yJl c/>UUi!l j**> iJL* Oti jJLiS j . oL^bJI J 
. ^ ^ixJl iilaM *J y^l «_u ^-La) f Jliww 01 j£x oU*l> ^1 J U^l j ijLx>-l jli La j 

fjj>*z — 7j c If JU.T oUj-^^i jlJ-I jfjj isjAj <, ^ul! 5jU>-jJIj 

w^-ljjl oLuaJ J*p Jp r*>^" i-ijJl J>-b v^UJl eLJl Sabj J Ukjl oljU>-Vl 

wUaJ j . 3Jb- j <J 53 ^il oU ^11 ^« j ^Jxj Jp |^u>wJ j t ^ jjil 

^j^J ui^ 1 J i^jJiil Sjbl j ap^I J>-b i_JUJl juo^ J pJUil jL^-Vl oU-j3 

. f4 .« v jr 

l^b jAAJ <J\ jLs^t £t jit 

< jW&^l a* J] 15 J*^ oU } JJ l^b j OljL^Vl ^ ytf j! ^SCc 

<;b>i <~-^ (JUJt <-iLulj t ^jU. J a^uJl! J>Jlj 

^*>UJI <ijU* J L^IJ>CU.I ^JUi ^_>. Jp ^ju^a; 01 ^ W o!jU>-Vl 
UjJjhJ ^O^J Norm- Referenced Tests £>• ^ll i-pL-V oljU>-Nlj ^ ^.-i'.V j y>-Vl ^ojJL 

ui>U ^ j7 >. Jp jl ^ £>. J.\ ^pL^. oljL^Nl j yJLkJlj Ja^jdl ^P 

Ji" ill ^^UxU i yll V_J| U JJO, j&S -4±*A V-J Jl Uul jyX Ji jU>-Vl ^ j3 J 

t 7.1 * ^ i-JUJl l-U OU- C-jU j bli ^^il J Oy^ ^p j^U-ji 

. U JlOA yi ^ai" jl ^^UaJl jlil tjJu* yJLi" J OljL^^I j* IJU ^JL^Uwj 

i>V ? >*-Jl Obls-Vl ^ AjjiA l^J i Jr j> Jp ^j^J ji j^jC jU^Vl j w-JUaJl OU-jij 

J Ob^lj JJUlI ^ /a. ^ /fl > 05 UUJI 01 Jl ^ /A. jiJLfci jU^^ 



ou-i ^ ^yi o-ii ^ Ji ^ ai ^ d ^ J- >J 

Li* ^ ^JuLI Jli L* ^ j . UIjJJI ^ ♦s-tja J ^ ^ f-^iJi ^ 

. IiU gi .LUI =U >JI l^-j V^yi ^flfl ^Li! ^> r^' 01 

. juli ai«J c <L> oLWI jt 5^ vikf ^ ^ * jWj 

[2x+y=- 1? ] 
( o - i \ ) (w.) ( a - i r ) (i) 

( • i • ) O) ( i ' ^ - ) (C> 
[3, 2 + a* - 3.] r - + V-r ^ ^ > : U ^ > 

r 7m b y 8 m b y 4 m ] ti*<** ^ m ^ *** >* J > : " u >" 



^ ^1 j ^J-l ^yJLp cJ- :>UpSfl <p^ j! lj>li ^1 : il^Vl Jj jb Jl 

? OL-~U$JJ J\P yiJl ^JUt JS" oLL-iaJj 

iUjoJl ^ r ^j-^l J* Oj& Jl oijL^^! jSCtj jL^Vl Jp ^U-Vi b*l 

Jt* j^Ua* j ^o^u-o j L ^ ^U-Vl j J^JL ( <JjJl^ ) 

t J??W J v*>Uxil OljOi £yS j* jUoVl ^yJl U-Up Open book £ yA\ 

j^Ui, ^ oljl^llj jJU>Jj aTI^Ij ^JUaJl /jj ^Li jLi^Vl ^ 

Closed Book *L*w*li <ui 



jt J^ai JT ijl^ J Ol jL^Nl ^ iup Jp oUb ^1 ^ ^ f IJ^wU*V SjaIjLI 

JJ:> J ol jL^Nl oJUb O^ja. ^Ul jvu ^JLa j 4 lJo*j JT ilf J oljL^Nl 

J J^^l JU;Nl c^ju ^p jL^NI oU jyuj . oLillj JjuJI UUdl oL-ljJl 
^ ^op J! tUapL dJJij jL^Vl oU Jp J ^sdJ-l J ^ ^J^l -u-LS Jp JojU ^Li 

jL^Vl J ^*>Uail Ol^ji osf ^J^ 1 >^ s-^^ i J^ WlC IjLx^l v^W 1 

Jp I jU^ ^JUI ^ J /fl jL^Nl J LIUJI oU- jJl ^ ON dLli^ 4 c-*b 4 jL^Nl 01 ^ 
jL^Vl j UumJLI oU-jJI ^ji v^W 1 oli ^iUlbj jtdl jL^Vl J 4JUJI oU-jJl 



C^jlg-U ^r-Li J La — ^-J <oN iiJLli J CjIj j*P J-r*-^ dti i jA^ai\ ja ^ jZjL 

. ( ^yuj- Jll J_UaJl ) ^UiU 

. jXiJl Ji* ^-Uiil ii^LJlj ^^jJi Up Joi^j J aJ^*>U £j~*jt 

ji oLJ-l oljlfil jW^'j <- oljLgll ^jlaJ j^U? ^jp Ji ^-jlJ>I jUjJl J 

w r* o>* ji^ j* Jf j ^-jlAI jU Jp s jjOil ^ju; J j^L^ ^ 

. L^w-La) p-w ^yJl Ol jJLill ^-La) U^L^ cJs^*- oljLx>-Nl 

. jL^-Nl ^Jp ^9^^ ^ t Oi*-* ^ J^* j^"^ jUiil 

UL>! oL« ^U* Jp o^-ij t j^aII J <~-Lll s^lil ^ki; ^ jL^Nl J ob yiil cJiT lilj 
. l$JL>-l y ^p jU j-Ul y> aJb^- ikj ^^P 

V U^!I j jjUl ^b^il ^ Jp ^ jL^Vl ob> - Y 



oU^J>y j ii/ 4 ikiJl j-Li! ^jiu" 01 v-^ jW^^f 1 Cj\}j*> I Litf 

jJLbU /Ju- vJUtf jJl jL^Nl ob> ^ ^ Vl $y&) J*^ 1 

. Jaii Ob ye"l J>- J Ol jlfU J-JaJ_) 




( n -r> J^- 



Jp r l5Ul_, ^ jtj 01 ^ oU-Ldl j ol^- _dl j\j J>JJ ibli JLw. 

^Ij iwJl jL^Vl ob> t «ull iu.^Jl jLs^Vl oL-U Olj v ^UaJl 
. jjL* > jL^lI J| j,^ yy. L^iT ^l* 5i ni ^Jl.ul 

SJbM ol>^l i^lyJl J^b oL^LJI ^ Iplj* J ()<\vt) r la_. c-.oi 

. jL^Vl ob > 
. i^UU ^JLu\l ^U) iJUi p'Sll ^LUI ^.^L-i ^ - ^ 

■ iM lTSJ^" «-*^ ^ L. li.u ^JS vl^ 5j> JT ^ - r 

. jL^Vl ObyL* 0>-^ 0^ ^J-^r y^T ^ £. - o 

. U^wJi obyiLl iU^^ -u^> iiU t jL^SU 

. g^i jjSfi ^ v^b- jL&tVi ob> jr ^ - <\ 

il^V! a^S ^y i^>ljj ^ J^: ob>ll JT f oi - ^ y 



Sjji v-b. i>j vii> 4 JJU^JLJ J» y -JbL^ vJUJl ^ o,y U.lp j - ^ r 
. JUL! AhJ Jp Ob yill ap ^^o: jU^Nl Lbl - M 

. Ji^Ji J oUH Vua>- a*j~> dj* A>^>^ai\ ^U-Vl 

J*y*ii\ J*Ui viU ^ 4 jJL^U* £. 4,5b* V ^ >>1 jt^Nl J*> - Y . 

J r U>w/*l lijL^I ob> Jp iUpLw Lu> 4 <j?^l ^Sfl Jvuj 

. J,,a:...,U 

. jL*-**! blopl I ypl ai 



U,Ul ^joll J^ill 5 > Uij_, (JUJI LLia oljL^Vl O^JJlI ^ L-Lp_, 

< J j r± JWU ^ v *jji ou j^i ^y, oL=< j_j ^.ydi 

. jL^Vl ^ ji ^ J_^| ^ ^ 1^ jli JULj 

ou < /^ui a** j/i j,Lt^ o ^ o^^ui jtr u iij : m 

Jl ^ jli t o)j L^Vl J Jul >P f bT Jl J^)| J^l ^ 

i^jil v-l^l ol^lj . jL^Nl Li jjJuL. ^1 . i.ljjjl j^b aJ^U ^.L. 

J W. Jij « jL^I J Jii LL^ UbT ( ^1 >J} } 

• W ^ jWl i^imLl oily 

i^uji > ji^vi y , >ii ii^Sfi . v ^ji jj ^ i^Sfi ^ 
^ ar'ui ^ 450a jj ji^vi j jr i>i jf jwydi jp^ . r u^,-*i 

r op W ^ JJ-l 1^ JJL^-^j f op ^ oTUlj . Jl> JT j ^^1 aijl 
JL* jl vJU, lilj . ^^Vl j-Ujl r op j jL^Vl i>- t b*l Jp v ^k)| 

bp pUI JU-ij ,.ui. ^ (JUll ^JL, jl JJ ^Vl jjl £j Up jli jL^Vi f b*t 
f b't J^U. J ji ^ ^^k)| 0 ii ^ ol5 ^ ^ UaiPj ^ ^ ^ 

J^J C U ^' ^ J^- ••• -^U ^ ji j_,i Li^ ji_, jb^Vl 

^ ji oljL^'jU jJr\ e b\l J ji oU-l JojJ. J ^JU, 

r Ui; ^ J pUi jii lijj t b'i 4S^. w ju , ^ ^^j, ^ 

j^w, ^ULI ji ^JJI Jl ^tAJaJl ^ \jg ^> 5 jU^Vl 

^Ul ^ Uj *^- # ( 'jj-s- 0* J\ ) ji J^l Jp ^ J\ otfl^l 

J^^^l cJu, ji Uil pUl Jp_, . ^L. juJl i^y jli t jL^Vl e L'i L-j lx* 

cfV jpi ji u vju, u^pj j^i jl.* jr j^u ^ tf> ^ ^ r 

jl Jj ^ iS^j vJUJl jjPl Jl 3^L. >, ji iU-l .0* J ^jjdl Jo V L-Vl j, ^ 
J jU^Vl j^joil Jii^ ji ^.Vj jL^Vl J^U Lli v'y. ^rjJdl jl v_JUa!l oTb 

J^ilj . ^ V^)J i^y J«s fl^il o-L; jwj-dl JUuijI jV ^•jUal) ol>ji •U B »| 
JJJI ^^JaJl Jp ^Jl ^ J^ ^jj; ^JJ ^ J ^ igj^ j jj, 

^i lij ^ i^L. ^1 sJiyi ^ VI ^ .ili sJIWI ji ^ ^yli art- y j 



JJv OS* ^JUaJl J Jp *L,Vt j j» Jf Jl JJ JJI r Oii Jl JJLU UI;J 0 ^L- JU!L ^JUaJl 
s^Jiff Jf (J J*-[ jM>^ t-k ^ J M jol li ^ 01 jxr If %u 

^P aJ*^ OUJJ JaPlj iijly^ JuuJl J J>> 0l&» J J*Ul jU>-Vl J JSJJl J jU 

. V r t obU-l j, -co* L> ji^ sJUaJl jtT liJU dUij o^JI obl^Vl 

-ulys! j jJo JLill <uV IJbr ^1 j dU! Jl JJA\ J jL4 ^jlll ^JUaJl £j a^Ip o^a? j 

-u^ 01 JJ ^-jJdL ^1 ^L*-Vl Ijl>- *-iyu jl jVl tJlt JT j?- I jZLa ^ 

^JUaJl ^Ji Uai-I £» j jJL^t- ^P ^>*-j jl ^-j-dl Jp OljU>-*>0 oU-ji *Uapl Xs- 

* « # * 

. U^-u IjL&s-l U>L* L*S" jlS" ^Jl!I J^i\ jli ^Vl «Jijb 

o*-*w*aJl A*Ji oL>U-Vl 1 j^^t 01 jjdl jjtfjy J*jC oljLi>-*^J oU- ji tUaPl JLP j 

ol*l yr-Vl J ^r^u-Vl Jp ^/>Uai! ( whL-iJ jl Ijjh j a^>w oLU-Vl cJS" ^y^- 
Jl£ jl ^ jjil Jp j Ljajl i>»-3husA)l oLl>x^-Vl Jp J j-^aJ-l j jJUil oULp jy^- J 

^Ijl^Lw-L j yll Jl ^lJi>«iw-L ol jU>«*^J oU-ji tUapV J ^ JLa j : y^aill 

: h j&\ y -M f\j&CL*i\j ^u^wkJI 

jyX y—Jl Jam Jl jI^pVI J Jl>-Vl ^ yJlUJJ Aj yll A-~Jl ^ X> J\ jl ( £ 4 ^ 4 I ) AJjjll 
Jp ^jlll jL*il jl Ujl 5JLp ^ ^ J Ajftbj J] jH v^^l U-Jaiy j J^jJI ai Jl 

t Ai^UaJl Ol jU>-Vl j ^p-jliil j Atp j oi> ji Jp I jl j jJLjLI J 

. ^-Uil ^ J OU- ji Jp I^Ux4 jl frLUjaJl ^*>UaJl j 

01 J^il Jsf*- Jp ^yll s-^ 1 J»' ( ) O^waj ju- jjdl ^ : UU 

J^a>- ^Jlil yJUaJl 01 jJUJu Jj^I Jp SjJjSJ! U C J OljU>-Vl jli Ijjh Jp j 



sJiui ou di» & Jpj y.A\ jp j— tfjui j, \jJ j\ o ^ y.«\ . > 

Jp Oli dUi Jpj B Jp ^JUI JUlj A J^a* ^JUI y, J_,Vl 

U ii^UV »Ju J v «jUJ| J* 

. O^jollj jUkJlj <Jp ^^V, (JkJl LuJt.Jp bjrf ^Ul pk. of * 
Jp coli jU* ^.U Jp V *JJ I (rye p r UiJl |Ju r io^| * 

oi vju, jr jpj L5 ^ii ^is j i^s; o! ^^wi ^ <m j^vi v ^uji <p^ 

J Ja~* ^dl ^JUaJl lJUk {J Jo l/ JL>- A ^ j: JL>-L^ 4jU *Li*-> Lf*>U» J*JLj J^i J y> 

t v. cnvcnvcnr to t or t o, t ro err : u . .^ia-Ji oi^ 

ojjb JU ^Lsll ^UaJD Ui»j . ^ t <\. i Alt AT i At i A) i A) i A * t A • t YA 
c^tlYilYilt-olioTio.-roitT oIp^ j*** oU-jJl 
Jaiu Jl^jJUi) t c A^ — AT t AT c A^ t A^ cA» cA* c YA — V • 

JIT lijj aJU! oIpj^-JU A, B, C c I^JJ jb\ 'a*j*>*J} o j c Ljjjl A^y^Ji F J/- 



- n T ja Ji D c o 1 - Y Y ja oU-jJlU F ~<orj} Jyu jl ^jJ^Ji j£s jl-s>^ 
j>rjs Jp jL*^ ^ / ^ -A^B t Ar-VA^Ct V. 

jl ^r-j-Ui! ^So: dJJu^ AUiJl p^jUi ^jJu- J *b^fl J 1^^ Ijl^>- I^JJb Jj To - YY 
IJUfc Jp j Jb-I j jl J j jA j J^lp ^UaJ £>t^J LLi> oU-jJlii £>j>^ fllaJl \jjt>jD Oj (^Ja^d 

wJlt ^ ^5*1 a*-j:> Jp Ju^>- JJ wJU» JL* ^-J Ajt ja Jtf"b j! ^-j-dl Jp 
^ jjil jl I yas^i bl oJuij j jja jJu ^*>UaJU AJ^ Jjl aJ j Jp cJ> ^Jl J J^a>- j 

. ^jllJl J>-b aJ iwJ^I 

Ja*J Lf J*-t OljU^I pLLwaJl ^^UaD Ja* aaL^ OljL^I v>*>Ual! Ja* jl 

oLs^L ^11 oJo- j JJ LLi IjL^l ^JlUD L5 W jl j a^aT^II oljJuJl ^ ^MlxLl 

J j yill Ajbl j A-L~*>«J UJ? AJj ^ JLL? j£j l5 U*> jJJ 3 wOy <L* I jjjl Jju LjJju I jLi>-l j 

r <J2 yiJl A^oC UJ* cJUaJl J^-Jb jl y> fUaJl U>-U j^Sy jJ^i l5 *JUJI fUaJl 

oU-jJl aj ja fUaJl l-U jli Aji jb\ AjljJiJ LLi> a^jcL* JS" J~mx£ j (JU; Jp aJOpLw 
p-Udl JaJU- iJbfc A-a^i y Jit ^JJl ^g^-JjcJl fllaJl ^yii lJUb ^ j . L~*L* j^» jl 

jWL ( jLJl ) JiJ^I cJUaJl yulj 1^ j ( ^ildl jlfVl ) ^Idi J^^dl j ^ yill 
^rl jdl c^ljUVl J AJLii oUji Jp J^LI ^ f /5 jt aj! SfJ ^JuiwJl ^JUaJl 

^1 bl Ani;^ Ol^jj Jp J*a£ ^JL)I ( t JaJl ) ^iuiwiil cJUJl OljU 1 ^ ( >^J\ ) 

y jUw-i y jU>.i jr jt ^y ou^uyi ^- >^ <^iJi s-^ r^ 11 ljub jj 5 > 

. iliill j>jip ^^iuw jt J*** J^LiJ jl J>u J 

JjMi jl ^ ydl jt ja p*J\ Jp oUUcuVl j OljU^Vl ^ ^^Ul J^J jtj 

aUSvJI i»UJl j^t ^JLp jl ^^jl^/I ^* tjz+ZA aJUji^ A]aJtJl j Ailiit aJjxa oL>-I j ^*>UaJl ^IUpI 

>JI ^jJLlI oljrfJUL- Jp *b 3> JT J«US Jlk dUi Jl AiUVU j ^>Uail 

oL^Ij^I jJU; ajUL^Ij aT^L- j a— IjjJl e j>^- J>-b ^JUaJl oUL^-N a-p yi j 
J^i j ^JUJI iAii ^ 3>i JT a^ J j aJjJO! jWULI j&\ j J^^JI 



wJUaJl oU- i^lil -ULSJI ^ ^j^U i,^ j\ (a. b. o ii^ s^'jj oi^ai; 

. oU-jJl ^jy ^ ^UaJl IJL* o^- jail fjiivuw 
L.U*. 0j_, aJ Ja*. a*.^ ^JUJ! aJp ^ J,LiJ JT 0U T /V jSLi J ^^l! Jliil J_, 

^ a*^-^ v'jJi ( J v^- 11 y ) Ji~ ji^-Vi i»uji j, ^ j$\ *j 

v-V 1 u> Y\ <Vj / v>i ju J»uji jsT jp ^juji o^j 

J-* ^ Ji #x «j* j-w- ^oji ^wAi oVj o^tj r i_^ ^ jr .u«ii 
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. U^JlI yrJ^Vlj U^l oL^lj)!j oUUi.^lj oijU^Vl l^JLJ^Vl 

. Obr jjJl J-*— J ^A^j Ja-*w fUi^T f.li«T,..j - T 
. UJbit Jljjl U ai jdl v>l s-Jjl 



j ^ju, jr ou-j-n j^tr j^-w j»u^i< j-jxjj - \ 

^jJllI fJio-i J s-f- s-j > J J 1 ^? fla^N 

(JUalt iJUp J J,ti" jJI JTullj oL^wJI ^^-^ gfta! 

J»Lft J*J*d UWi Ipi ^ s U^Nl J-U UopUj ji j^j a-ij-uH J> 

u>_^- j v *J«Jl \^Sji ji\ iAP JJ* jfa J>j~. J v^Wl 1*6^ *Ua^Sll 

b|j s^yi. VkJ* v- 1 ^ o*" ^y 1 * <^> u ~* 

jL^Nl Aws-ly- Jlp iitU IfiyU J j& y 0 j^J jt UJ Obyill oi^ ob/ll 
f\ij?i\ ^ jUi. 30p ^ (I lib ^^Jl ^JUaH UWI OiijL^Nl ob> 

cJljU ilt-^l J iJ-UP ^JUI iwa^l J UilJ J\ ^ If 3 ^L- U-iaJ f jt^^ 1 ^Wj^ 

JJL^ J vILjOpLw ^!AUI jl ^ jU^Nl J ObyUil ^wiJI Ob WNlj 

. jL^Nl Ob 

jL^Nl ja i>wJ ^i^j .iiJi j jL^Nl oli >» ^ <jaa >jJ- d\ ^fs ^ ^yj 

oJuh Jp I^U-I jiJJ! cy^l ^> JT Jl jyX ^IjjN A«rl r 

lJub Jfljw j ^ Jbt i >j ji^Jl ^ap (f I ^ jl ^->w^ Uj>; 5^>1\ 

ja 3 Lib* 3 r ^Jl II* ^jJLo c^i bi j jL^Nl Ji*W Jp jJJi iJopU, 



*\-tj V ^JI JopLw 01 ^ ^ ^| j ^ j, \y^j } J\ y j^ ^u^j 

. Ipl* J>j^\ } t U^S/l j^^J J p 

" ai crO* ot Jj ^ aij jL^Vl j ol*-^ Jp ^ 5jSs r 

iolil X* oi Hii j\ ^)\ J^ j 

j, d>M\ i>% is S.U Jj JlfcVl ^ J^ii J ^ cJ^I ^ 

•Mil > ^ t ^ foU SjUtf ^ ^ ob^l v^JJl jJU? 0^. jl ^ ^aJI 

f t oL^Lj! tf^s j^b V ^JJ| olT lil Lp >J| ^ jj J 

Jjrf of dLU ^y i^ii SJU* > I,. ^joJl J> ji 



^ b-^-Ji cs^ lT^J-^ 1 ^W/- 1 Cr* u^Jj V^WI LfJJ (JUsll ^Sbi Jpj r# i> y'l 

•yjt^t t-jOll ijblj t ^jOlb o^Odl ji> ^p ^Li^-I ^ il^i oL^Ljl 

oi^U ^ur j \ nvt obur j^u ^ ^ ji c iyi ii> <_Ldi u^ji 

oL^^I 1^ Va^. ji ^ ^| Lp^i ^juvi Jji* 

. ^j^ai J ^jOJI Ojwj-I^l-I iJUi ^IsJl 



IT ^Ji (r>fciij jsoJi (r>tii u» ^ ojki Jp r uii (tjidi ^ ^y 1 J-=* 

. (TjiJl jllp jLipNI 
^^Ldi ^«jUIj <w?l>- ol^yci* ~~ \ 

( j^- 4-JLp ) a^wwJLmjJI aJUjJU 2u*liM ol jycll — ^ 
oUwJl ^^itf xs- o:>Ip Itjj pJUJij ^Ldl mJLp *bil ^jJdJ jCiJI (T^tll sL>i£ 

•JU flJL>wi-l JUp j iJUJbr OlJb- j £ ^ ^Jaj JLlp UaJ j ^LcJlj ^JUsll J 

feU j£iJl j . ( Jl*JI j (£ JUi)l iJLwu L^li-I J>-Uit « J-£-iJ » f JL>^ ^ 

£ yd\ \Sa J j *Jb~ Jp f OUI yr^i JjJUJ j ^JlzJl f-i ^t>- • j-*^* aJL*P Jj^jU 

. J** L <j ji^L J^jJi ^ j»Ji>wu-j^ j 

* * y 

£U ,^1! jf ^iJ! JuIjj N jiLJ! jJ! ^ J^il JbJbLl ji\ & \i\ U ^- jjJl 



A*.jj}\ ^Li! cjr *£jl (T^siJ J > f^aS JjJi Jbu f SiJ^ Ui>j vJxJI eil-uVl ^pU* 
<P^f I tfjijdl ^~>^ » J Tuckman C 0|f » Jj^~ -tfj 

jjjuii aijt la <o^j j&ji (f >c« us J>Ji > J^i J^ 11 J 
f . iS Si\ p >cJi ^ i oi i^ji^i j u&- r 1 -^* 1 j^j 

J^dLj ^1 ^dlj ^jlU ^b&l ^jJJ ^1 J ^^UaJl jwii J^L jf 

JJi a* j^jc . LJIjJLp 2UL>j £i d\ Jp ^aJuJ\ ^b&t ^ jOJ ^1 J^^ilb 

J JjyiJl aWj JLjJ^j ^JUsl iJLa^l OljL^I ^U-j^ J Ji^ 

. juftli jJli Lwi ^j^T iiyd uwjJdl £ O^U* J ^1 UJ j^Xj 5^ Jp ^j^f 

J^p j^jc iJU-l dJu Jj v-L-Sfl joLl oljlv J*r- trf c> 

^jJC iJUi ^Li! Sx^j S^U J^tw. I ^ - ^1 j JS^JI f mJ kit ~ ^3 

. ^ 3L^Ui»i ^^jJlJI oL>^jI ^1 

. (w^*>UaJ^ djAl Oi jy^*J ^PJjJl ijsul j OLJUjcJI j ^*JbcJl 
Ai Oljlp ^P SjLp ^ j ^wjjJL y bj ^Jl Ol jycil till" ^ ^-AaJ^ j«jUI £s\ jJc* j 



U^Jl 01 ^ ^)\ Jpj ^Ld! UwJL 2u*UU ol >cd! j^j ^Ld! yi 

Ul ^ AJI pJUsH ^uTj f Jp L. }\ U ol 3 ^L, vJUJI ^JU? J ^Jl ^ c~J 

^Ull J pJUsll Jp y j; ^Jl ^^UJl SjjJA oljaiJl ^IL- ^ aUa-^l oi jUs, 

. oL^bJI ^JUJ obljbe^l ^ I ^L, \Jp\jj\ JxJy 1^1 V! ^Lui^ ol >co. 
pfj**j |>4*.jU.j a^jj ^j-dl «JUi {ryii j Oj-jjd! : JloJl ^ 

^Ldl U*P ^ ^ ^Ij ^/>UaJl OblJbaJ j oJIpULI ^11 j oLUJlj ^ttdl 3 ^ 

Juu^Jj jL^I Jjb- ^JJi J^DI J jJLcJl ^^LJ ^JL-I UJ U^jjl oij 

gib ^ 

3^U 1^1 Jp oL^l^l! V ^WI >j 01 J] ^ydl J l^o^o ^1 J >J| ^^j; J* - r 
. iSjfi$\ v-ljJI d l >l Jj jA\ ^ jU oL^bJi jjtf Jp V ^W! jOi j* - r 

oL^LJi ^ ^Jl U\j Jt. ^1 L^LJI ik^SfLf v^UaJl Jjh - 1 



? ^»uuAi j-j*- ^.y 3 ^w**v-' r-^- 1 J* " A 

? ^ (TyJ tfJ-Jl (C>fcU ^> f-^J J* ~ ^ 

? oJUL. «J)i* oWlj J*** J* - 

! o^il >j ^ > ^ gU ^ ^ H ^ 

t*! >- 

9 jui-j a*> r 1 ^ 1 J^'^>" 
t ol>l;» ^ ^ i>» op ^ ^ ^ e 1 



? v*U tfol ^Ldl oL^ > > l>i ^ J*- n 
? (^oJ pLdl r ai; ^ ^lT yy 

? iiui ^ ^ jbVl jruiJLi y-u. > j3 b ul >- u 

? JO**' o^joil ^ ;JUi ii> j^Ji y ^ 

^ J o.^ ^ ^ j ^ ^ ^ ^ ^ _ n 



t r ^ij >yJ , 5 ^ ^ ^ ^ ^ ^ ^ ^ _ ^ 

? oVlj Sjtfjl f Ui*U xJ. - n 

^ u ^ "'^ r^ 1 -'^ JjjJi vi^li obUuVL ^jdi iUi - v 

? L»>_) ^ailj J-jUVl 
? oUiLj J^. u, jjllj La - A 

JJ- v^kii sopLJ, o.^i j . ^ ;, f , . 

f ^^oJ ^| a ^ J Ju ^_ ^ r 

• ^J-^ 1 >)y Jp J _^JJ jo^ ^Lj* La- u 

? i-ljOll 3^ j oW! ^i^i ; olj y j^L- V , e 



o\ * i*-** J> ^ ^ ****** **** ^ ° l 

. ^"^I oblJUi-l («:>" j V-^^" 

? ^^JJI obl-ui-l Ju.jl^ j dJb-J^LJ. v^-iJl oljU^I J*~ T 

<? ^a^i wLji ^auii j i^.-^i <**uu f-** '*-)-*■ ^ 0 

? ^o^l ^jJtfj ^Jjjfl i -^ S >~ ^ 

. ou,bji > r^" v 

c. JU; J .JWI ^ fco* (JLJ obl-u^l ^ Jj^ >" 1 

^ oU^i J -^J ^ ^ ° UW ^ Nl ^ J L5i;i 

. USUI 

^ ^JJrf ^ iJ^ Ue> at-Slt oi W > oLl^-Nl J/J 

^> 01 ^ J* JI>JI JU* >J cr-^^ 1 u^J J»>»J ^ 



• o-ij^ J> iJW f.yt J itt JJLi. ob>. Jp <j JLII OLi^Vl_, 

iy'b . o'Vl >J) LU, j^l :L>Sfl ^ dlUi ^ 

vJu^j, ^UjJl OJ iL.ij or bl Jp 5^'b . 5j> iJ ^.jO; Jic <j;JJl ^1 Jp 

£UjJI or bj (r> ^ Jp i y 'b £>, c Sl^L. £\JjJI OIT IjJ (T) Jp »J\> ? U- 

£M or bj (o) ^ jp i y 'b ^ t ^Ujji or bj (t) ^ jp 

• ^>^J jl&Sll fC^J f (^) 

. ^U^l J 5^>l jl&Sh ai v.l^jJI ikijSflj E iU»lj ^jJJlj stufrfi oj (Y) 

. oU>LJI oIp^ ^ J cJlT ^1^1 oLoJ 01 (r) 
. ^jJi pa^w-I 01 £skJj jJUjI 01 y>l* J> y^! (t) 

• ^j^ 1 J o-j^ ^ oL^l^l ^Lo ^ ^1 (o) 

oU^Ljl j ^ ^i; £ls ji\ ( ^ui ) oiJ (V) 
tJu>- <*JiJ f £lj ^Jl j| (A) 
ibU oljL^^I cJS" (^) 

j SOjO^ oUjLc- ilL* cJif ] S-ui^ j sju^ oU jLc- Jp ^sy£ ^L&l cJif ( U ) 

- : o-^l 

? £U,J! IJuh J ^| ^LiS/U (\) 

? ^U^JI ^ J JiT J\ ,LiSlU (T) 
? ^U^l !Ju Jp ^ oUJU; jJLJ J* (r) 



* * 
J>-b ^-o jOJi tUjl iL- jjdl Jp jj^l jt ^ jjil ija^%. Jp *b ^jUdl fl-U f JjLj j 

jl j>^j . Oj- jJil JS* Sy» ^ >£» Lc^i" ^y >Jl ^j-^ 1 5 >p- , J* j& v-^'j 

• -r*-* 1 Jf j J-^' 0 jjll ^ yu 

jwjjdl S>ill OU^I ^ jl ^ j . i^L^j ISjUi /si j yj £~*j 
^ >uii i^ijjJi r a^_: jl c pJ-sJjj <^> 

^1 J tL^I ill /.I j yv^~: us-j-*M >v -a-s-o (Cj** ^ j ^ v'^-ll 
jL^I Jl. 'uirfu-l -us jl • fl* Jf J9j> j> 5 r j, J jfl Jl^s-Nl JUjL 

.... *y.? 

Jp ^^JaJI jpL-J a, r yl tS-Ul ^-o-dl iJU* ^iJ U. r yi ^1 Ob^l ^ « 

jp ^^i tiNi oUi*; Jk*L.s-.j ^ ^-UJ-; jl . Jl UL-jij 

. oULj ^ J> am Jp olopL^ 

? oU,Ljl ,JU! Jp OpL-: Jjll j J dbl U. f> i ^1 g>U Ol^iyi jl >" 

J jJbJ J*j ? JL^ ^ OLi^l j vJ^i jl dU f ^^! C^^l V^J> ^ ^ J*- 



? dJb,! j Jbl Jp IupLw" ,ibUI /if } dJWjyiu ^Til dJUUi ^ - 
? p-f~! J^" J- 4 *p I ^^l^j jl cJ^Ai)\ ^-jJb« 

J S-^yi (YY) ^Uli Igjc^ pij ( fc,Jb* ) oULj jvliT \ 

ja ~u>^ . j^l Jp jIp^ (VY) aLl-V! o-U jp . J^il! iJu 

. JUL ^1 j J ^Ui^-N ^JtL^y ^ v b£U Ley; ^j^t ^ yUl 

^ J «^ ^ J* ^ y j oL^Lj J jvl^r j£ — \ 

^p ^L-L^y ^Tlj Jjail U^t dili ju* jOij ^ ^U* ^ (YY) J^aiJl 

^ l^loiuJ 3^ ^U, ^1 j 4j yldl ii>-^ii J oULj - r 

. v^iyi r LiV r j^i cJyi - ^ 
. vj-I tbl -Up Ifo jl\ ^UwaJl - o 
. ^^rl ^1 ^UJI -Up oIjLxpI - j 



* ' * * * 

* * * * 

01 j&c ^JUaJl S\ Jl 01 j^jc ^JJI jJUi a^JL- J^J i~JL V^J^ d - I 

uL>Li )\ ^ jJi* ^ ill oLs^Lj ^-jwUi" L^jj^o 01 ol^l ^1 ^^il — ^ 

Ji 

yS\ 01T lijj ( ^TiJl 4jLLJI ) 3 y^Jl ^UJI ja ^ (i! bgSi 
*j ? L^o-^J j^JC .JlT j 4 iKiil «U jJJL^w- JuiU j 4j jJUJlT 



5^ r Lki o*£jJ. ( ;S>dl ^JLW, ;S>AI ,JU1I^ j& ) i^Lii v u^Vi f oi - 

• a* o-ij^ SaLj ^ li> JUjJdl 
J SLU, ^-jjll r lkJ! o*>tfLi^ ^Jj6 J*^ ^ ^ TV, < Jui'lj TV ^ Uli - U 

. 5— IjoJl J fUidl o 1 *^ Oj-b- L-sU IjL-i J*i;Vj 
f^l o*£i* J*^* jLd-^l iJUiil > j iJUiJl oL^-l ^ JuJU ^> - 

J 0L.tfL.jJl L-ljJ j^^C ^iJI OljL&^ll ft LWl uU jUUj iw'Li ^ - n 

L* $ o1 >^ flOitf-l Jlili j oL>LJI oijL^ SilaM £_l / il - W 

. i-jJLsJl iU-jJl oL>L.jil oljyl. 

"•'L< J53 SlLti «JUl ^JUsll Oljyo. JT uijP - M 

? UUII J V^l ob> J ^ij ^jVl jflyji oJu, 

T*0 



li* f o^l <f J— (Jut J ^-.yJl jjWI >i ^ c> 



ikjjj JiJM 

j jsUll ^ J ^ ^UJl JjiSk \ oL^LJI ^ ^ 

f V^W 5j >i ottll 'j&jtJJ oU W ^ 

: JVI ^ *r 
: j£j ^ff J^tj jLu jr ^ - 



W^J wT-W 1 ^jJsll - • r 1 ^ 1 V^A, 



1 





Teaching Exceptional 
Students 

* « s> * 

^yii Slow Learners ^JUJl jl Low Achievers J^-^lJI I j*iai>*-> jl Underachievers J~^>*Jl 

I jjiS" £ jS\ OUL ^il 0 jJU^ ^^UaJl dyV . 5^J> W»L»j OjJi Oj^Ui jJ-Ul ^*>UaD 
Gifted Students 0 y.y> y <J^» 3^U ^Jj jLij <~J\ *\ ^1 <^l>- *- r *\ yt Oycusj 

prU-U: c yiJ w» V-lj^ J |JUJl y.jk> ^»*>UaJl ^h::> li^j . 4-**UM oVLU 

j^j . Jb- ^^aiN 4^UU p^ljjj iu^J <^l>- j^yfc^il ^»*>UaJl ^jCj <>^>Jt 



vJUJl ) oL->Lji J -L^U-I iJJr\ ^JUaii o>JJ i*-JI j jl J^il ja 

[f. Jb\ J* ( jJUJl t^iau ^JUaJl ) <*oa>JlI o jJLaII i_JUJl j ( ^> ^il 

I^JUJ Ui*Jl olj-UJl J*ilL j^j LyS ^Ul JT . oUb ^1 IjJUs, jl v ^ 

jijjli jjp j^^j oi jJLcil ^ bo* J ^ p±J\ Jpj oULjl ( ^1 ) tfS^3 

§. + * * 

/V • JJ /I • JpI Ifio 01 ^ia.--..j Silil (CJUL" Jl O^Lc 0>J«il ( Ja«*i ,JUll Aj V^a, 

Owl, i (JUJI » 01 t£y" ( J ) J* J-^ 11 V** 1 * Cf 

Z M c oU»Ljl l„» Ij-JU^ 01 ^SW ^> j& i-T*. is- li> 

. ol_>bJi ,JUj (JUsJt v-*^ 1 **»^ j*^ 1 ^ I a*J^ 

: jJUsJl Jujj C-VjU Richard Schul ^ ijLii.j J>i ' ^Wj 11 (j*^ 

.1* Jif yJl Jui-x; j^Lc ^ ( JJi ) -uLi iiU* ^-Ji t fJtoil jJUl OIT 

ji ^->- J ' 1> r 1 ^ 1 ^ls^ f 1 **- xJI ^* 

J»12! ^ -**yJr *) Jb-lj . ( O^LiA. ) lj_J — ouycJl OB' U — pJ-Jl ^ 



Uii *J O^lj J& . *I>T « jjy^fl ^ Jit l_^J 4 pLdl 

j^i villi il>l Ipi ii^. jt \j^a Li <^a>^ Jb-lj JT, 4 -o i^ULl s>w»Jlj 

jUi LJ ijjjl ( <-3»jJl ij^ail ) olJJl Sjj-a i^ULl JLU 0_>& 0? J*s^l 

. « m^aJi j ji^i-Vi jj ^ 

IjJ* 01 Jl Ojl-c Jui . i^L jj| oL-L-Vlj ^aUII ,JLj jup USoJl Ukl l 

j lUjJ Ji£ ^iJlj , ( ^ji. y£ Jp ) O^lj oT J SJbJlP Oljjii* £. J,Ud1 J 

JJ SiO* i)U Jtu Ji Jit. 0^-U^. jiJJl v^AWli 0^;i (JaJ 

jl^ii-Vl ^L^Vl 01 Ob _yw» 0 _j»jUdj (j^-. ( i*6»U. ) 

OLL* I^Jiw^ Oij t iULi t ( tt £.»Li ) v^L_L.! Ij^ij Olj Inductive Reasoning 
. Conjectures oL-oJ-l j» ji»Jl J jl Olftjli- jJJl j Deductive Process UaLs-l 

Jp Ujl ^.jjli > 0>^ oi v^AWl f V> Jiui . L. J| Ukit J,i\y> J l ^ ,,kT ^ 
. pi v-JL iill Jit J| U ^ii r j UyJL; ^1 i^U jJl oljl+Llj jJLbLl J,y 

^wiJJ US^JI iU r j^j. yd J* I yjJcj { V ^AWI j* IjjsT Oli r U -^^j 

V-T , JJ^iJl Ji. LUII oljUll j-k Jp »^ J (tf^ill ) JJLJI 

y i> ^^Vl Jp SjOiJl Jl OjjXJu jjJJI pLdl frLj Ja, ^^UJI ^ iJUj 

OijUSIj o^Ll J* o^l jU. V ai ji oLUI JJ o^.j , glUl JJ Oj^U, ^\ 



^ ol> ^ jj/j* ^y, ■ >^ J ^ ^ e* ( fc> > 

Uuj (JUdl ftcS5 kJ j/i Ji, . ob>JJ v>Ljl ^IjJl jj>J ^Wij oM ^JJ 

^jjl ^1 yul* ->r- ' J*- J"* ^ * k * ^ ^ J 

» oL^lJI t ^ v-JU . gu> <*ki ^ wiil^ J ( ) ^W-^ 0 r -^. 

^> ^L_^l ^,^U3 a^-^ J-^' oL^bJli . yfcl J^- 

^Tl ^ oWr" J* 5jJiJl OjJi • wtf>l ^ J 5 ^ >*" ^JJ^i 

•JUj . i_-Jb itW Jiij ^ U ialll Oli t cA~>Ljl J 

^ jlK ^JJI . ,JUJ ^jU ^ oL^bJI J pLJl > ^ 

^ ^ ^ W J*>U jtfSll ^-sUaJl i iilll ^ 

Jj^i Ji ^^Wl *N> JUi ,JUI ^ iii jU,l J - Ji^ - ^ir-^ 



Jl^iyi J Jjyfakj • oL^bJI J fr U*^ iiylill ^.joll ^"SOJI ^ ^ 

^ j j^iij t u ^ ji t >Ji jiJij Jw;Ni yi > ^yui 



TU 



Ja*> jkiki Jij Prerequisites aJL^ a^LJ ^ oLLJ4 0 j ( ^ ^ l\ 

J J^* 51 oU^L pi*; Jp j^li IjJ^J ^ilT jli fUsu I ^uku-s (1 jjD! 

J~*J! Jp > M Oj^T iiUj . J^il J j| iUydl i 

Ji* OL^ £>yj c J^^aiJl ^Ja^ ^ . Sjyu^ AP^ j jl J**i1 ^ JJ^T 

t UjJ oLUaJl «Juh 4,151 < is-jJdl oJUiilj oplyil f ^ j < l SilAl t r UiJI 

. Aa^^JJ ^ V t JLP Jyc* tfy^i Jpj d& J> 3 <. ^>Jj iJ^LJl ^ 

apU* J l^Lii ^Sf oL^LJI J Je^KslI OjJ^ oi pJUJl 6 ^IJJJ 3 

. ^^UJ! aJLp a^^Jij (jji\ 3 £iyl1 jJUJl iJjL- ^jj 

i»UI J j^o^o ^ III ^^UxD ^JLi . i»yJ olj >.j USLi ^ ±>\x\ ^ yi Jp 
■AS t Oj^T j! jJUll L^a^o ^1 JJL- ^ opl ob yu>j c ^ 

j>P ii^lj S^jO^I i^Ljl oIj yiil ol If Uli ow» . ^1^)1 SjUj jJUil ^ 

OUT Jp j oJL. -oT U c v^W* <~Jli . oL^Ljl ^ J V !AWI 

J\ U oU^bj! piid jyj jjtij c c ^iyc* ojj^ OU ju^ yi Jp ^ Ui*Jl o'l y-Vl 

. oUL J\ J ^JUa^ Jp 

^1 fr ^tJ i-nilollj 5JlJbrjJ»j Obj*<aJl 

^> J 1 ^ ■ <"j^ J o^- y ^ aJUu ^ y.,M i^LJi ^ 

Y>0 



Ol ^* pJjcJi ftL5 laj ^Jajc* jl j . OL^Ij jwu" JLP jl ol jU>-l ^Uaf-I JLP 

JjjT y_ oij i-l jjJ! J ^UJI j/^ ^">UaJ! . A^lij aJT J\ ^pUj pjJlSL^S* 

OU >lj i Oi^l ^^J ,Ju*lk 3 , <~Ai)\ ^UiSll J*>U ^ oiJJl 3 JJ Jp 

. ^i^jij i^ijjji ^ jtsi pi u-jl jii ^trS/i 

^1 ^ J^j jl d Ui jl^J J! j^U ^Ul Jlfr . ^jS} aLJ* cJLuSll jl 

. r ^U^ JXjuJ J ^jdl ^1 J JiS/1 Jp jl J^xUl J %B Nl djj^i V 
^y^il j? U - JOu o^l J>LuNl Jl* pJUll apL^ j, ^1 J>LuNli 

j olw?L» ^Jl : OljLf* jl . SJL>- Jp J ^woJ-l Jp .5 yiJl JLpL-J jl jSLc 4jN 

J»\X*\ j JLul* j J^i 0U?b ^1 ^ jl (JJII djy^ai ^J\jJt\ ^jj jjjjl ^*>UaJl J>^ 

JjU>- jtlw il jU^ I U*J jl J^l ^-Ji t ^'JJ 5 \jX&\ jl j Aj j 

. J ^L- J Sjjjo y ^JJi j Ju- jjJ.1 ^">UaJl oUl^l J y j; jl j£x ( cdxdi 

j^L, Oi jSLiJl ^jci\ j^t 4J^* j ^Jai^o ^1 U jt V t oNU-l J**, j ^ 

(( cJ yi » Jp j^iUtl j^*>*Juj jj j a^J aJ ^ jjdl pJUJl jli t frlj^i 

aJLl> W ^jlil Jy„ ^JlJI ^^JaJli gfdl Jp UUNl AiaJjSfi j ^-lyjl Ak^iSli Jp 

JJ jjbcil ^^Jaj j* ^^Jl IJla j. jJbJl ^^^Jm ^ j yj^- (n^J jjj-^: pi*Jl 
jjp ^jjdl jJLcil JJ ^^Jl IJub j* jJLcii tj^kj . i^jjdl j y^^o jn^J (C^ 1 ^ jj-^ 

^l^il jl IjyL-^j j' Jl oUl^Nl dJUb Ji* jjJJI ( JUJl ft(JS ]flu £-b4 t OL^LJI 
^">UaJl j* ^JLUj jl JJU . oL^Ij )\ ^uo>- j jJUl! l r! iaA i jJl oLu-aJIj je jLSl J ^SjCj 



^ J** < r^*j of a^aii ( ^ ) f i ^jj ^jui 

^/>UaJl Ja* dj^j Mj jyJUl jLiOl J>s*j ^u-jjdl Juy ^JJLb j J 

jj^k. :UUi;l oMSLi^ J] ^^Ji^ J j^I*; ^JL!l jJLd! y.^i 

J*UJl Jp j^^U ^ . is, 3j olj s JJ ^ JI JI J^JjCj ^-jJdl J ^bi! SjU'jj 

y rr'ji JI ^> jl L**— * ji uu u\f^i a^jii j> ji^i owWi ^ 

tf^ >L- 0U odbL! ^ ^1 J . ;U jjji 3 ^ J ^LJD o^IjOp I 

lij U j£c t I^J U^t pJLcJl yj* oVl^l ^ ^ ^L-l^ 

^Ldl O*^-^ y: <W j ^JLcJl ^> J s r ^Jl y* ^L-jJlil J u»| Jl J L/a iJ| I 1a JB* 

J-^*J< J* ( >^kli ) j^Uii ^JUaili Motivational Causes Lui!^ ^L-t UJj LtUjI jJUJl 
Jlj^Vl ^Jiic J uUl ^1 Jl li/^ ^ ^ ^ OL^UJI J jl4-I 

^ J Al JL V ^JUI ^JIWU c j JiJ^cllj Jiilj t i^L^^ a~~* 

^ h ^W»^J< J J^^Ji ^> 0 j£> J\ Ut j^i ^ oL^U j 

<ij iJ^ll ^ jJLdl tc5£ J* ^JU, jSi t r U A^jtj s^ai -u\^l ^apj 

(> ^ Jj-^ f^Jl jO^j jJLdl ^1 ^^UaJl 

4JI iL^kf J 05 Discipline Problems i>U^t 0*>^JL* J^IjC jjiJl ^^UaJlj 

^di; JB* ^iJl V ^UJ| ji If . pJLdl ^ L$ -iJ i^U ^ j UlC iy>J ( ^jUyjl ) 
^ iJUj pUdl ^» J Uaj! f+iff^ tf j<x oL^LJI J Jj^2>*Jl oljL^I j! ^ITJJI 

Jjni^ ^1 ^ pp^H Jp c g^iOP i^lj^ ^ J J-^a>Jl ^Aiki* dy^H Ji^ 

c JmmJI J*b f UkJl O-^JL. ^ J,Ljij^) ^jjjtf ^1 ^IjsJ ^ 



4.«Ji v ,.* £l j> fUii j JJaj Ji 4 jjUdl ft^j-laJ C^U- J-^ii^ Jwu vJUaJli 4 JaJ-l c j 
yi ^-l N Ijl^ J juj t ji j^-Vl jwJl jaj ^iiil j~*>- OS* 1^1 <w>L>. 4 ( a^Ip ) 

. oL-Jflj Jl jJU; il jl^ 

pkJl ^L) i^UM obrW 

JU j-^jil It: ftli^Jl A^?l>- ^ jOJj jJU; J a-^U O^Jt^ pJ» jJUJl ft^jlii d\ <L~>- 
A^oU oJLPL^ 0 ^flfls^ Ji <_/>Ua)l *N j^i . 4 Ol jLfll j 4 jJU>JJ J ^-i* Oli^ c£ ^ 

4jI cJw»j JJj . ji j>^\ a- j-dl it* z\ ylj ( jvp- ^Li ) jj jLtj^llj 4 jwJLl! s^JU- ^ 
^LaJ oljLs>-l AjjIUj Ol eSjJj-^ 0 j£j Ji (. ^JUiil c. L5 JaJ Vs-^P yrl flf* 

of ^ 4 ^ j JI Ja-Ia* J a*U Wjss-f <^Jl*Jl ^LiJl j Jull ^-UJI ^a-iji jcatf ^ i^lsLl 
uU ^ r Jl pLeJl y-iau A^»U- V*i <J c£ > >mJLI OIaN j^ill ^-UJi 

jlj 5 js*-*^ *lj*-l j Jl f JL* 01 0 jJb^j pJUdl fi-^p^ |Jauc%i oL->Ij Jl j aa1^£- 

ajIp j J ULJl ^Ldl yjau ^Is^ tflp ^Ldl flp* j iiaJJl ^* ap ap ^< 

J ^liM pA*U£ OL-^Ij Jl <*\jJu J 01 0 fr^- j (JUil ^Jl>- ^* A-py o JLpLw« j 

Jl iS>y ^ iiLJl oLsi»U )\ g\j J ^UJI ^/mS 0i V t ^ >Ul jail Jj 
iiij oL->Ij y!l |JUJ AjjiiljJl 01 If 4 |JUJl t^gJx; A--JL d^lil yi aJL- oUl^l 
^ jjiT Jbrj JLilj . ( JUJI c L5 JaJ A^>U jJLiu ^jl y flJl^JU-l 0\^ oL^L^JL 

J Vr*>U)l ^/t^i-l J cy^UaU V-JL <J*c}\ O^Ltv* J?- J aJLjL^ ^ jJl>- U 5jL§i1 
j 3 ^-T aJU* ii C^-J j oL->Ij jJl A-^a>- J cy^UoJl Ji* Jaii j^aJ V-J j jj jl^U oL->t J\ 
cJw» JT J Ai^l ^^^j jjJJI w>*>UaJli . 4JJLII pJUJl ejlJUbl Jp ^jlpL-^ 

J\\)j*£h Sfl J^l j^j c O^AJ oljLfrll oJub 0 j** N ^ ^ll> j t Jl ff l ^Jl j* ^j* 

g\ j j w»*>Uai) . ^jJuJl AwL ^Ju ^Ja*i j>-\ j A>wjJ <j— !^ 

Vju ^Jl>-1 ol j A^LjkJl oL->Ij jJlj A*JUldl oL-^Ij ^il Ji> aj j a— jjdL oL->U ^ll 

^jL" ja l^\Ji\ oljLfil f JUL" 01 4i jUli ^jl ^Ll j ^^11 AP^jf jl JUdl V L&U 
oL^UVl j ^Ullj oU^ AiJUill oU-^cu-Nl j 4 jwbjl ( J>W ) J^p j oL>ld 
OljV ^JUtJ ©JLsLl Ai^Jl 01 4 ^j^jC . vJllaJl J y~ of yA\ J^aiJl AiaJtjl j 4 A^L^ii 



Jt* jijl^v g\ ji J^>- ja J^Sj Aj^Jlill i-jjdl J tj^sLJ v-L*I ^L~>- 

Olw^JI j OUL ^1 Game Theory ^^Jl i^faj t Jl^l j *L*>-Nl jUp^I | h J*> % 

Ol jLfll Jp ^jjjdlj jJUdU iaj-U-l LJujj JI v_^>vi Mathenatics for Pfofessions ^1 J*-l ja 

J^i>d o! jlf Jl J ^>-b4 ^Sf vOy ^^1 j£j IjjAt* J^- v^LJ-I 
,y <p ^LJ~I ^ JUL ^j>- . ILL* dj^Tiil £l ^Jl a 1a Jui L^i w» y 

Olw^ljj Intvitive iw.Jb-j ilJ: oL-L*lj ^JhU- cJsU^Su^l J aj j ^JaJl Oljlfil 
^>L~j>- £l f IjdVl jl" Jj ^1 Social Stegma \^>>i\ 5Jb- Jljl J JLpL-J 01 ^SCc JpI 

H*" lt 11 ^ ^ ^ Uil 5 ^ J>^j ou^Sfi jftaw- ^ ^uli ^ jjiT ^ ju y 

III « ^i-i j>*JUll 01 4 c£>>-i c/^fU- j jl ij oli L>*>U* 

pi 5jOj Jil 0 ^Jim ^1 Jp jjdl J p^Jl ^ jjlll jl £jl jDL 0^~~> j ^jlx^Nl 
p. J jjIII ^JLd y c j*JUll J-*^ 01 V <Jj>-\ <yj pA«=JI *^£^ J ( jH-^r^ ) 
j^Dlj t f^'j (<I«Jl ^-jI yr J^y J^pI a* yc* jjIIIj t SOjJLp ^-j jJj o! j>>- 

jy^ (J ^j'UflpI i ^j! yj ^jjdl oL>*-Jl ja yzA *s> y»£- 0 y^;„.) 

I yJLiJ tUa^Vlj Analysis J-i>Jl j Trigonometry Oliiill c^L^ ^ Ji* £\ j - oVU-l ^ 

J lujIioNl 0 jcLl ^ji 0 jJUll j LJLii^l IjJ 0 j^r^ti '^I^ 5 5 t>>- ) 0>*^l 

Jkuw 01 i^UUl J >ll «I* Jui |»i*s!l fr^s^ J ^jJdl J jjyiT I y^J ( i^jOil 
( ^ jjdl 5iU ) v^j-^' S^lil J I jTjLie 01 j oli ^u'lT j>H\ Jj> JT 

o^iT C U oly ^ ^ (I ^IIIj ^ Jli O^S; oi ^131 c ^1 Olj 

1^1 oULj! J y** J ^-U^JI U **rj* ^JJ 0 ^ 01 Jl 0 ^ls£ c olwsL )\ £\ j> j 
ja J>jj* £j±t d\ (JUL1 Jp v,^* . ^y-^J Of oU^LJI y ^Ul^ V Jbjl 

^>IjlaI ^UJI Jp 0 >,.,JI jl j^Jl ^ Ip^J j^Jfl^j ^1 cJIjuI 

pJUs3l ^^^JaJ ft bS/L <^ULI cJIjlaVI ( ^Ua; ) 01 5^1p j oL^L^JI ^ j 
-k-J j 01 0 j-JUil Lpi ^S**jLij 01 s-^J c ^ c j^jj^ ( ^UlL ) oL>JLU^aX 

<la-iJlj 4 olPj^JLllj Homework Assigmments. <JjAl ol^dL UJj ItUj! iiydl L->IJL&Nl 
Jj ^1 4 L-iLuNl oIa 0^J 01 c ^"^UaJl ^JLiJ ijJbJlj U-iJl oL-LiJlj 4 Ju^l 

oalj lJI^uI Jp ( , 4* . > . ^ , 7 ^JJi ^ Nxi grade ^JLiJl Jp y^/l , t ^../a*c ^ 



Ju-i jLjJil Jl 0_>*-b£ j^i j^wii^ Affective Objective i-iUt-j Ul-Ul Ij^wt. 01 Uajl v*^ 1 
A4>- r ^jjJ J^U ^ Ob>bJb f^Vl L*5 J ^OpL^ ^.j J Ol~>bJl 

. J,biJb 

. ob>bJl SJUl ^ y>bi^ ^ > pJ-sl» ^ 0>~^l J* 

^ ^Ulfl o>_>d v^Uail j iJkpl—" oU^Uc ^Ull jjj* J j£? Yi»j 

oi v_-*i ^iii s U-ks C M> ^ J r^ 1 ^ °' • ^W->bJi 

0^ pJUatt ^ 01 il .JbW ( iil* ) ^r^* r^" ^b^ 1 ^ ^ ^ 

J* c^ 11 ' a o* r^ 1 a* J 111 r^. r*> JU-» Jl 

, ij^l _ 1. II al>lj < Jft— • j jijbc ^Jl v^ll jjatf j . S-^ U&y 

J^jjl oIpj^j < OL>bJI J-l~ J Games and Puzzles jUWl j v 1 * 5 ^ 1 V s *" 3 %)^3 

^ju! f o^J 01 jSU. ^1 ikify, ^ ^ J 

jv J»L^lj JJUll Jai sJLL « ijLjil Oli-N Ob.jj^aJl i^Uilj ^jJsll ( ) 
01 j£e ^.IJU-l Jjill JmmJU » i-tjjJl 5^ is* j** Jl ^ J» ' r 1 ^ 1 ^ 

i jlJkpb Jli t ^IjOJl 5 j**- y^V JL* 01 Jjl^ . s^cJI jtjrfj oUUVl Jw^ J ^*Lw 

( 0j>-~! (H^ 3 !- 1 ) » >=- V*^ 11 J ^^^-J J*** 5 " S -^ L1 >0* 

o^l jt y^-T i^i viL.oJ 0(T lili . (HfJU; ikiit P±\>. ^ ^ ^ r 1 ^ 1 

. .Jit J^J Status L> j Ja^u 0> j^? L?jJl ( OL^i-^fl ) 

Feeling j^Jl > 0 ^ tjl^l JJ 0^b>i • ^ ^ , (J-Jl 

0j>-^l ^-'jVj ^1*^ OjJUi.j 0^-jOi U 5^ J Inferior 

) ju ^js— oii (jusM fcss w jr j soai v^=» • ^ 

iijaij oUl>dl jj-^j < oL-V v^V ( ~*"r-*3 v--^ ) ( ^ 

^ ^jJb jjl «< yt^Jl j ,r j-^ 1 cT^ ^W^bj 0^-j-b ^ 1/ jJi Olj l^-j-b 0t Ji 

L. JT Ob 01 -b^ LUII =u-jjJ.I J wJU» ^ ib* ^ . Ob^bj £l y 0j>-T ^^0* 

^^bJi ^UJi j Oj^i V^" cr 51 ^ ob>bJi ^_b^ J a, {ji,. 

01 v^. , ,JUdl 0-bw^ bJl AUi N ^Wbj ! .b^Jl wJI l^b*. ^1 5.111 I 



^* «* fls-Jl fl» vlAJi .yJl iJU Jp oLilj ^ j^U. 

J* 1 lS^ 1 Ob ^.Ljj jl^il J ^1 ^,1 oljl^ll »Jub i^lf J v ^JaJl S-ipL~. 
^ iso J*b jU^Vl 5^ ^ U ^ Jl 0 _^b4 jJUsJl «^ 01* t U/i j' ^ 
j> \j& Jl o^j oWl ^ ^>ll flkll Jij ,JULI j, J,L^I Jl j^k* 

J^UsJl JJIx, ^ Jp \y£> ji ^ . JU ^ Jli , u 

£. i-jloJ! J*b flkJl JiijL oUI^I ^ ba* oJb 1 ! J^mJi 

^JaJ i jLa^L j . ^LJl fr ( _ s= iJ *b jjki. J^ai J SopL~JJ SJLi* oLc- -JUiij yi 

^ V^j il/lT yi Jp jJUJl t ^ £. J^UsJI ^. ji Uli i.UI 

iibJ! ^calTNl jfljy jl O^ j . ^ ( obU> ) oU^^T 

L-U /Si \£ c~S U SaU io>JI oLoJl >~.Vl Jli ^^Jdl ^ ij^T oU^ ^jje J > 
t (J-JI i,i>Jl oU-U-lj oL-Jl ^p >Jl ( (JUsll t ^-b ) e N> Jil 

J l+J* J I^Lli ^1 ^1L- oL^JI oljV Ij^o J L>- ,jUsli 6 ^ JT 01 ^ 

. OL^L^J p^lja J pJUsh p^ obfU f li ^1 Ju-I ^ U J^i . IJkH 
tTiJ-^ 1 LS*J ob>M ♦ ^>IJ>Vl (JUu-j ^-jJtl ^iU iu- c-oi ^~.ULl J^ill J 

ji ji>ki ^^uji ^jju* jp julj ouyi j-^iii li* j lib 

« 

/Si j^; jli oj-i*dl >' ^ J wifcy ji ^ ill. 

m 



V-ljJl v^Jl J j>A& 5opL^ J pUl ^JW S^ltUj jy-Jl j> 

^ ^jit jr ^ s oia*- j fas oi ^Wj*-^ °1 ■ r 1 ^ 1 

^Sll ojwu ^Lsl ol>j -»U> oy^u- d 3J ^i Cr* ^ ^1 • 



f ip J jltIju by? jji-ii y-^i j>^i > i^r j» foaii ^j^i oi 

oLkll 01 . ^jJJl IJl» J v*^ 1 ^ j^ 1 r^ u ' ^ d s-A^ f^J > U J 
^U^L II* ji^Ul 0>-kuJJ OL^LJI j f.^ 1 r***-" ^ ^■^ sil 

oUkll 01 . fiadH ^kv L~i i-rJL« oUAk^ J cJ5Li ai oW^jll 0» Jl 

^,LJI J 8JU ii> yfjB J>\ oalil ^ -U, (OSS ^1 ii-uJl 

. w»ULI SaiyJLI lt*l*b J oli^Jlj jl&Sll .Ji* ^IkS SaUl J ^iiU Jj ^r^j 

- o ) 0 >J 01 ^r. Jj Jl-^b fOte-J 01 ^ ( L&* 

. ( iLia T • 



TTT 



oUiL. Ujj v-JUJl ^ j, ^ c UoJi ^JkSj f u >J > J r o^w- 

^ijUr i^Uj olil^Tl J^p J* ly^Ji^^l ^^JaJl J| Jj>- J . U^i 

J&J ^r^\ j* \jS \jA J] 0^1* JLi j^JUslI Jli pJULl ^ 

c >. 01 c^jjj^l j, -ol ^Ul of. ,_>^J oLL* O r ^L LUi 0>4j ( oliUuTl 
01 .\r.\ r] & £Mj*-\ 5 cJ^iOl c oUy*, ^ «jy ihJ 

^ jl ^Ul J* iaA_, . iju^ ol>^ j oliL^Tl J^p J| j^u jjj/til ^*JJ| 
JwJ «J,i olil^Tl J^iJl .ul ^ :U > : yi 

ou^ji ^ ^ ^ j, d ^ ^y^, 0 ^ 

o] . i^uLi ^ul^ti j^u* Ujjjbs, ^ ( ^i^i } ^ j! 
u*i y>uji jr ;i J ji&Sfi j^l- j i^s; jT ji o^u 

al^llj JjL" Jl 0^1* ^yull 01 ^ J 5J ^ ol*L ^L-T* 

sJUJl dj& Ji JlsLl J*i . joJ-l LUi Oj^.j ^ LUi SljL- 

^ olslill ijli. Jl C U oi ^J^di jJUdLl JLi dUi ^ j . oj^JlI oLULIj 

^w^l is^Jl Jl j^U, ^^Ji ^ _ oiiLisTVl ^ ^ 

. ^LiUari J^J iilat ol*l^l 

j ^opiw y> jjiuai j^oai j jluSii j^-I ot . y%ji ^ ^ 
^i^rvi ju i^ii ^j&ij^^j jt 
jftiJ-i ji j yui /rSfi ^^Sfi ^vi jv ( ^ jjS ) jt; ji ^ oj^i 

J-mJI j ^1 v UJNl jJUs > ioJ-l i^Ldl cjljuh^l oli 5,^1 ^UJVl 01 

Siyuii ;u>! ^^uj i^bj . ; jbf j^.^ j^^j. ^ ^ ^ UL1 

v-t .r 11 J' jj^A^ 1 J vU^l dOsT v U]t j* Ui^ll ^UJNl jli 

YYT 



^ Jit j JLJ^ iiy^ > ^ i-j-dl J ^1 blj . jUwall ^UJlj jL^ll 

^SWl ^ jt J* c-*^ lib • ^ °' ^ 

^ jSUi. ^ Jl&l jAiib wbjl ^UJNl o/l 01 v-^.j . 0*U»ull 0s*Ldl 

ot /ss . VJ v"^ 1 ^ ^ j-^ ■ Ap, ^ !l 

UJl I^Je at Jp ^jWlj £A*J*iJ J-m J ^ Jl 'j^ 1 ^- ^y^ 1 



jiJJi ^^Wi f fa*--- ^ «st ^'j r 1 ^ 1 ^ 01 

V^JJ OljLs^l -4 ^1 jJl tJ* J> ^ ^ CJ • t-^' ^ ^ l 

jl r 1 ^ 1 W ^ lUai u-^clJJ V-J^J WJJ^ u> t* 3 J* 

,_>|jL»ij i jij^ ^^Uai) iii^ a-wtj ( Ja J>" ) «^Wb J~s< 



^b j ^y^y J f-Ui J*» OUp 3 *<J>^J cTO"^ J u ft, >^ 

^yliil JL^JlU ja j& <~Jb j . JtSi SluSfl j oLUaJlj oUiycJ! ^ 

oW ;i J jii >Jij fUwjVi ^ ^ ^ Jp j^pii > i>^j . i> jJk^U j 

J^JI J iS J* wb j OU ^> j> I yJj6 \yj£> ^*>UaJl . U ^1 

J • J* olp jii dl* (j^i 5^* <^*-bo Oi J i^Lii Jjj^ Jy^ 

I ^ c/ifU- ol >ilb *J* ^. ubb jJl J jjjW ^JUJ! ^ i y: jli ^ <~Jb j . JpI 
J! 0 Jj ULJJ ^p liU- U j+aa J ^111 Oli Jlsll J~~- J*i 

Jl . yjl j ^Jr^ Aiydl A^LJlI Ij^-frAj SJb-^l Obu y> 0*>U a:.- * *J* 

. j^wJ LflJL^-lj 4*U?V fjj^t 

* 

u^v J ^apL^j oi ^UJI Jl ja j! a^iJl Jl ^U!l ja b j^U jli ^bjl ^y^i ^ 
V>bj o Jf j\ JlS ( ^ ^ ) 1}^ j[ j Oi j^j . J ^b ^ 

I jjj j\ Uajl j yr\s£ Oi j . I XJ^C Cj\ J^a j jL&I jii- O^i Jl j^jC I jA &j[^a j\ 

uTiJ- 0 " J 1 ^ 1 J?^ J** ^' ^ J* - *' til V^^i {Jul pUSI Ja-w' O^ jL^-j 
OtJaJl ^IJlpVl j^ju 0* -u£c ^JUll jli JLpL^? j jjJU- flJL^u- b iljlpl A*L>I 3 jL^j ^OxJl 

^L>V ^O^J,l ( ojlfrll ) ^ Jjl yLl ji . jjl ilJlpSfl p ^i* Jl ^>waJl ^JlJI f j&ia Jp 
^Jbcdl ^jJb" J j . JJl IIaJ! 3lJLpVl AiU?l fjjl ^ Jp j^jm Ol j^jC ^A ,..J a . T ilJpl 
AiU?l ^OxJl UJ 5 ^b»l ^Jal^>-I c^jJ^j J olUoII 

^IjpVi ol ^JlkU 01 jZs 4i\ ^ . aJ±*~j Oi j^S Vjb bj^ OU ^IapVi 

ja U^L>- IpUai ilapVl O^j ^^iJ^l ^IjlpVI UtfL>- IplUi ^>u5 iU-^l 

5jLp Jp JU^mJ Ms^I jj~Si\ AiU?l o jL^- 01 JaS 4J ^w^y 01 j A>*-*waJl ^IopVI 
o >J v-Jb j yiJaJi ^lopVl ^U>l SjL^. Jp juuu U jjOj jJI j ^^wail ^IjlpVI ^U»i 



fUfca-t 0^ U, ^ 

. ur ajl j ^^Lw y o \j^ju j\ ^^Ua)i -uLw 

jl j£c j^l^J! *L jli Uj jd^-Vl *_/>Udlj jyiUiil o>U*uU 4_JL 

jyii^ill jwLcll* jli wLjl ol jtfri! jS^I J o^L^ ^jj j^Ai . W Lw» j^, 
jl j yUi, ^li iisJi\ ^li** ^ . wbjl t ^Lil oLI aJy* J I ^cT Li j j^ai, U \j& 
jL^t . L^J jjb ^j^T SjujoJI ai*Sll Jl jj^ y d lW jJLLkT oL>JI I^Uj 
oUI J a, yUl £*ULI _j jJLLU ^ ^L. J&L, I (I j^^edl Oli 3 

ii-ii jS> OljLf* jPj oL^I Juj? f^X. ^jJ j^j j^j Ji y . oL^ 

4jLL£ <up j j ^L- jUli -jA ol wJLUii jJJi jli 4j ^iaJl uUI j I I* ^JUaJl jl 
J%ii>wdl jwLdl jl . ii^U* V>1> ^1 Oli*>UJL? jUj UJ ^jJ-l ^1 y jl jlfbV 

5j jl4 Jp y p-* jL*-' 0 £h p-^li CjL ^iaJl OUI jl* Ji I y L* I j^U 

. .kjt j ^-U 0_^ 01 Jl J-jC iLuijNl «JL» Jt. jjiT 0U ^oi v-u)L <oN oL'Vl 

i-5kdl iiiLuI! Oli ^1 0U ^Jl **A> j jyiUiLl o>J*dl opL-J 

^ jjj ^ ^iiUJl 

Jl ouiuii j ^Sfi ji^ij juimi y ji . oui /iVi jju* r op y llllii 

^opLw- W ^ y^S/l jl UU UU ^ jSLio Up ^jl&l j^ J j%iLkill 

^jJ' J"^ 1 -WLsJi i-jUilj v^j-^t Oij^ J'jj' j* j& f-^-. 

L.i U>i ^ i»j>U O-ASLi^ l_^, ji W ^-f. *Jli I^^J <_>Lj oljV i-jUl 

m 



. OL^LJI ^ ^UUl ^ ^^UJI ortb iilj Ij^r ii> 0_,& 
^ (TOisJj O^II JJ. 50,411 ^ c i^j ^jT, jjiUdll 

oi ^ o^ill > Oli jtj\J>\ > JJ SiU^j o^ill > ^ oW^I 
W JjAj ,Hi J ujiUJil OjJUsII SopU, v»f J^iJl <kij jtsl o^t 0^£ 

• -S-^J 1 i^'jLf* Ol-^J 

. S JjO* ^ Oi^^l 0v«J<cit jjj J <g>- y Sou*- 

i-jjll J L*i jvkiJ 1^*^ otj 0V i^U ji^kl Oli : Vjt 

>«; y-ll SkiiS/l ol : UD ja-ft-^lj y>i UUaii >y j,Llij 

C-r _ ^* 1/ J— a-iJl J W*dl *feJ» Jj W*JI (vr^* J ol**^T, t$ jl>T 
^-r^ Ijji oUUsIl jwUsil oli : Istt ,JUll ^o; c iU J 4, 

^1 ij^l ^yi olp^^l l^jLa otj i-J^I s^Lilj ^LUU 
UjoJl yt 0j£;\a U*«il <kJuV» JL^LJI J,Uil 01 oL>li^ v***Liil 

rrj>-» 0>-*i Jl 0^U o>i^l v^W 1 ^1 : Ulj . jli^SU i-^Jll o^lj iJLjjiJI 
^oJl OlyVl J^LiJl 01 . oL>LJI L/ o^ J jj^U oij oljJl 

S-Udl ^ jjJI of f (J^JJ (H*j Ol^tAJ ,Hi >ji 01 ^ J ^a*: 

• J^J £^ jls~ Jl t«;i>- 01 Js ULii blopl Sjo^I 

il^itj owj-JLI ^j^llj ai i->LJI J.UJU y»0jVlj il^ll OU iiLJl Jj-^iil J, 



TTV 



Uj . ^ » j» J-^ 1 j l *- L -^ 1 J 5 ^ 1 ^Aj 

*^L. J 5^li »U*-I ^ S IfJUJ > lijrf 01 pUl J jl* ^ .A* SJAi 

oi ^ *ui-v« ^ j *ir j^iii dyt< oi ^i JjU oi JJj Ja* oi 

jt OL-Jl ^ jfc ouT . JUb* II* 01 -tf*i M • > v^ 51 J* C^" J* 

jtr^i *ui-N» j** . ft ui^^i ^ ^i»>i ^ oi ^ « J***-*, ^ 5 ^ 

olj^ilj ^*U1I Syis-Il jl JJ>I v*^ 31 ^ ^ tfa>" 01 ^ jif^ Cf 

^Jlk j*. Nl> 01 . wULl Ji ja cJlT Ob *Ui-l j-jfi Jl 

4-U U Ji. ^1 oLLp ^ LU N lili » > ( >»-*Jlj f-^> ) ^ 

y j_s jy^ *Uis-« ^ £A oi ^ ^i a* 

oljl^. »>-jJi 01 ^ o^^ 1 u^- 1 01 . iiV"^ 1 o-jUUlj j-JIj vV^ 51 

oi j$Lc jh 3 j i Ju ' j^* 1 ^ t3L- J 

1 jLii ^Jl ^Ullj oljUil jS^I J 01 cfs ^IjJl 01 jar J 

oi j£r v^J-1 sk^Vi oi» » v J— 31 ^> ^ , 5 j*^ J^ A * JI j J 
0>Ab ji^Ul o>Jbcll ,Ji** 01 . i-p^Nl Vlall r 4- s »Lu j ^bV j» u-^ 

. ^Lfr JsT J>-b J 01 yl jeopl— v"^ 1 1 ^^-i ot oyJ-JJ 

^ ^^JJi ^ J JT J y** JT 01 0^1 tfji 

jiJJl ^^JJl 01 . 1~aJI\ p*Ullj Oljl^il ^ o^ii >1 Iji/tj V»ift. rrjj-e 

^.jjdl J-jU ^ jtfl \ 3 y^. 01 Jl 0^U J5U11 jl ^1 > oULfr J OjL* 
^jJ ^JDl v ^3l S^pLw. Jp 0t ,4*^5 ^ j . dU4 U 5^1* 

oUl* JJ ^ J^oill J JJi Oi oL^~- 1 >~ 01 0^4 0 ^J^il ^ j ^rUL^ 



jsmS 0^ oi J £• vJU» ^ ^ ^^-u <^ J1 j v^kl! J-^ f gJlii Jl <^ £ 

<ji\ J I ^Lp ) jU>-l ^^kll JUL 01 Oju j apLJ-I JJ ^ -dp J-^U-i jl^-Nl ^ a) 
J I^JLju 01 ^jC ^^Uall OU jL^-Vl Jljjl ^IpI j p-w JU jJUll 0^ j ( 5 jyw* olpl* j y 

0 yJ^i^i jvJUll ^ jiiT (jji a~*a i\ jl j £5Lj c~* p.* Ja3 if>-j *1Lj*j 

iyu^ c— J ^yllj ) £l > 01 v^*" Ujlw <■ Cn^l>A\ jwLcJU jJUJI j 

jl JrfJL* Oy^j ^U yj-~*£Jl Jp ^ I y ( o^iJL^dl jwLcuD v-JL. j>- Lbl 

JJ ^ jJL oULJl *l 01 . (JUJlj crt£j±\ J*. ^ J^jl- JSo J 

^^^Jl U-up . ^JJl cjusJI \yo^ oL^bJl pJUy Jp jr^l Jp j^li 

o uip o^ f ou y j-^L oljlaJi joju j ^cJLw. o ^ y > 

vJUall f JLk^l ft l ^ yjgf^l Ji> jP O^jJll J» 01 . -Uj Jl ^ 4,1^ J y^i^l 

3 o jUil jijli J>- 0U Uil j . ^ y-kl o>d*iil ^ & J Lol Jl o^SLtil 
. i^jUil j ^jJdl OU ^ ^Sfl ^1 /i\ ja IpUI jCMi i^LJl 
^ ^b. U.I jji^Jl j 01 ^SCc y^S3l ^L-l Jp UtfJl 5ITUI ikiJlj oi 

^uii jjus j r ji>cL-J v ^i y ^jujuii ak^i^ ul ( ^ijuNi ^l^li jt. sop ^l^. 

pjaid IpLj Jt^l jlTUII y £\2j>JiS> >Jl ^1 01 4^1 )\ oljL|il -L. jbf J j iw»Li^l 

. A^^dl ^Uil Jljjlj oLl/ll ^ v^UJl 

fJUafl j ^ydU ^ ^1 jr ibf ^ iJjUll yjw^ll JlI jJbdJ a>^l ^1 ajlJI 0U ^WL j 
^ yj-^L OiVl Jp cJU*. (JUL . vJaj 01 y^53l J Jou OiNl 01 ^ 

^ (j35-%Jl ^>L-J-I 0&*JUsll Q >J U lJU j^-J 0? ^ J^U JJD^ J fJL^~J 

J ^o^l^j ^ 4*% J U; ibl^* y^-r^Jl ^^-J jJI ^-jUl ^/uu JL* j y^iOl I^jj^l^j 

^a^-Nl 0U villi ^.j . Jwyk^l J <*JLidl oU^Ljl J j 4>JL5sll J^^aJl 

tn 



fel y& Jit *>L* jt l-^Jbl ^jJ Oli oU^Lj ^Jb JJi f^l ^ J C** 1 ^ uyJUslI j& 
fcl y J y> cA-#tJ\ ^jjJ * ^1 >1 liUj . <j y*~U JJi j^i Jl 

V ^ W> 01 Jp 0yii~< Jg+tt • 01 ( \ W\ ) J> ^jLS^j 

Ji If W >JI c^jl uiyu ( mA ) jUk^A! Jl yb\ J^^Jl ^ 

jt -^^aJi ji j r )\ oi^ii ^^ji iii 

JJi ^ J ^^aiwJLjl IJLk v-JU C-j jl wJuyu Oli Oil Li JmL ^ ( cAj£)l I yl ) 

t< j jUil JjL bij cJlj ydll jUll J CJU-JJ JLi j JJ ( ^ 1 4iuk I 01 ^^il J* j 
jj^aiil J*>U 01 j$lc ^yJl j ( Lu-JJill i-^AjJi l^^li. I Jl Ju ydl J oLJ^Jl jyj 



0] 6yk jti j\^2^1\j 3 % J*i z) j& Juju I JLi <LL jli Jut^- ^jjl 

3j~>- o'I y 4^i>- aj Jjj oLjydl ^ jl jij aa\* yiJl yi U-^* UUl ajJ ^JJl ^Lill 

. <u~* t>^j J^j^o U jJUj jlf c-jjL jl Jl iiU/b/L \1* 

U \ y£il olll \ju ^ jLjN! *i*Jo jl ^A U Nli. ^ iiUi ; yiiJl jl 

ljt^ iiUil! (^jj^ oLLp . 

^A -UP j . 0^ ^ ^?yu S^Ul lyL j! ^^a^JtJl Jp ^jC ^j^Jpj 

OL->L ^1 O^jAJ ^juT ^/>Ua)l ^i<u JjP j . ^yj yu olil ly, jl ^i^jjl Jp 

. d)i C^jl? ^ju yJ a*l yiJ vaDI JlTl^l ^ ^1 Jtf^lall Uai 

j\ Ji> Sjl>- j JuL^ iJL* ^ -0? Jl oLjjjJl oNLL. ^ y*JI yjUJ J~U3 ^ 

I jt£ JL?I y Jl {JZy <Jf ^* OL-^L; ^1 j t jjJ* Ol jlf ^ *tl (< rJU; jl j jiil^j ^-Ul p]a*A 

ji yi-liil jwLdl jl J| ^Jtu ^ III JJJI ji> yv iJLa j . oU>L ^1 J J«-^>«Jl j v^loll J 

. Jjjyk^ll ^^UJI ja J-^ii i-ljJl OljLf* 0>-^ ^^aJ-lj Oljyiil jy U i l^ 

jl jjJliuj j-JLj j i-pljjJJ uLm ^IUpI j j^r^* ^ll j 

j ^*>UaJl pJa^i 4^ — JL JU-I ^ C J j . A^y jjJb jJUS i^-ijjJl OljLf* 

OljLfll o-U ^ <, oUl ^1 pJUJ ^i 5 ! JJ- ^^UJI ^cA Oljlf* *5La j 

ouT I jJU; Ji o^UJI jt I ^->>^j Nl <i yUl ^1 c5 JU^ jl . ^^jj jl 

J ^-jL» jl~*a I jL&- Ji I y ^*)Us? jl ^* ^ oL->l> ^11 j y^J^ij ^_-J^Jl j^tyb 
V-lj3 OljLf* ^ ^y j3 Jli ^^UaJl -Ja^ jl 4jLa>- ^isdl ^^xj j . obJl 5^1 yiJl OljLf* 

OljyL* J s r -L* J^Jto Lf-ljj^-l J j jLioij JLii . aJIJoNI i—jail j 5JL^ 3 jy?T 

Oljlf* j^JJ^LU-o V ^1 J ^...^il jl* ^^UJI ftN^b ^yaiJ k. JL^ . Aj yliil 'oLjylj yll 

^1 ^* olw»Lj J) 4-^.1 o^ly J aJLJj 4—. I ^]i>- JJ \ yb oL->Ij ^Jl ^JUj j i-**»L> i-^l 
5 j£f iteJ j SJUbLij: j ol y>l^l JjU ^jlp Jl ^\^-NL; ^1 ^yajy I^JU; JJ 



j\ ^jS J#-i tt» jx; il* -U* £>, t Jbli Jr- > » J#-Sli 

jl Jp C .I' 0» "*l y& Ol jL^ r W jl . iXM \+> 

j*» 3 U*Uj SJjlA ^ jj >.«- ..... Lf Jjdl Ui> 

J jS^Jl s-M"' i> U ' ■*^ sB ^ *< ^ ^".5 ^ ^ > & A 

V-IjJI ^^U»Jl iLlil _jt U, V *sJ& (JUll 4faJ j^i tfiil £M diJi 

■ ^ SjWi 01*1^1 *y>3~£ LlJ <-»jaJi oijV J^^J 
VJi gl- ^-j-u i-ljjJI oljV J*--* jtj 'u-ljjJl Jl ^3 o*^ 1 
iU yjl oljVj 5*1 (JUi at jUs^ j . Ut=- y LlbJ fUU J-^' 

iJU>L^j ^Ji>" ^ »>4 ^ <-r*3 jJUi *b'f oljl^il ..U l^jLc 01 v_^.j 

<j_,^ 4 vto ( i»j v^" ^y** '■V ^ i * UJ1 oi 

V -Gii ou^j A,ur ji s<>; r+i* ji ^J^ 1 Jj»* J*' y b j-^'j ^s^ 1 J 1 ** 11 

t^Sli .jii^ ji fu* ^j 1551 Jr 0 - ^Jr 51 fc^ 1 

f ^;i 01 . ifU, i>- oi ^ jr, ur jr ou v>wyi »M ^ 5 ^ j^ 1 



YTT 



f U*=J tfjJ> n ^ ^ L«i^ . Uli ^ J jj <j ^ ^ j ^ ol ^i 
ji~ ^ o>ji_, j^i 4^1 ^ ui^ii , ^ j ^ ^ 0J 

Si! ^ J Ji ol r Jo* SJri fjjjtfl ^Jj&jij. ssA3i\ j oUJk^J! 

* 

ol . U k\r j jtjW Jl ; all ^ Jl jl j i f 1^1 ^ 0 t ^ 

5>L 3>j >^ >^ t Jj». J5^ 5a U S-^Ji Jjlll V ^^^i 



(COP UlW lilj ^ ^ jot. jjT j&\ JJ 

cjit . oii u ^ fain ^jijj ^ ^ ju ^ ^ ^ ,- 1 y iaUl j ^ 

ij^ oi . ^ j ye vj>>i ji jt ^ oUjjj-i ji siu-i ^uii ^ 
n^yij oljl^ii j, JJ\ y > 0-1^11 J^. o^ s^i* oVU-l 

i^j . % JJyJ J| il^JJ ^1 oU-l j> JJi j U^i Jl l^- ^ 5a,a^l 

bill fely lja^_, |^ ji ^^j, yj^jj^. cJ^> 5 ^Jsu -^J\j SjLU 

^ 01 • 5i " uil ^ ^ > ^ Jl jAi > ji ^ 

^AJi v *ui o^,I 01 . ouyi t> jr j s^r ^u., oi^j jju.' ^ 'y- >i 

Wji oLkp Lii Oo>£ diJi^i lite oL,^ Jp Uy^l oULJl O-^ |f Uli 



Jft— JS^ J apLa* iw^jl Jij^l >J ' J.^ 1 Ok ' ^ J ^ ^ 

Jl Up ^ JJJ 5*1 ySl tf> JL* .JlU j/* ^/li f lp a^j . 

oU>Ljl J UiiJ JJI — • j&i JliU Je- J-i • ^--M 1 ^ J J U ^ >^ 

jij JJUil apLws J jyJW fj± J~ J fcly Jp ^li l> ^ J ^1 > 
ol^bjl J 01 jy^ On ^ J 50 ^ 

jy.)\ 3 oU^Jl iij-b SU-h } hSjW 01 . illj^l j ^ ai ^JJU. JIT 

. Vr-j^. jdl »' > ( J U*UU Jj^ > J ^ UJ ^ 1 1 A jI ^ oL^Lji J Jpi > 

ij^. i^br ^^Wi l>~. oi ^L^l^Ji 01 • >M ^ ^ r*^- Jl 

J JU pUJU ^ wbjl & 3 *M > JU»« o^' ^ * ^ 

jCi, u^ak* oi ^\ j, sJ^. oi jjuii > ^ « 'j^ 1 > 

W ; . s;>u . ^ > ^ ot ^ at-Vij oi • 

. i^; 1 ^> y i -^ J1 ^ ^ °* ^ ^ 

T M* 1 / 

e 

SJ*3ti!l ( i ) 

i__>- Jp o ^-jL» i -tfl j Oi^' (v) 
SJ-btJl ^ 

f ....WSJ* llx+y 2 ]io* + -r< Y ) 
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T 

• O^' 1 J* ( i*^ L^Jl ^ ol r ( V ) 

• i-aili Jol Jp U y-i* ^ oly 0%' (^) 

[>0^ £^ -X. [*] = [ C* - i') 2 ] 'o- 

[>] ^ [«] «- ^ c?>* = t 2(JC " y>] °* ~ 

[a*] ^1 0) 

— x — (T) 
a r 

"TV (O 
To (*) 
T - Y (o) 

[«v + M]Jr + 'w.n < v > 
r (A) 

r 

4ju j yj3 our jfcj ijju s-Juji o£ of -u,; 

jU ^'j W *M ) r»* ot u-«6 . «ii j>i ^ 



. Ifi-J j '^iyb" i->t p^jb ot Jp Ij^li j^o jl j iiJb^ ^ oLi£il j 

UU* ot ^ jJUl! Oli 4 i^Lj^l Jp J> yc)\ J 0 ^ 01 j 

/fl l^tj l f :t ^^UaJl yuJL, ^l ii* >iU j U| wbjl jj^J CAU&l 

j! I^jiil JoV Olf bl . L^jLjaj Jf- ijJj dj* j\ vju ycdJ ^ jjJU 4 [ a ] | ^-L-SU 

^ J ^ [ n ] v iap >*J [ a ] ' 01 ^Jyu 01 v£ ^JUJI Oli c *Lu£ 

cJyu Ot [ a ] \ aJuM ^j^j j}\ aSj\ J.\ ^Op jl ^Sfl Jix 

01 J! [ a ] t J * 1 t [ « w ] °' ^ J>S ^ [ a" J *f JluU 

A x A = r A : Jlil! J~- J*i . ja [ n ] -u j a ] t aJuW ^ ^ Jl 

_L x _L x __L x _L = '( — ) t A x 

t t T T T 

* 

: Jli* ^Usl J* Ij^li vJUJi Ujlpj 4 Jlil! ^ Jp opL-J 

. °' >• oOpUJI I j^i Ji ^\ J^i" 01 ( ^]ai^J UU A 1 4 r ( _! 

Jp ^Jlt j£5 J-^4 01 yfc ^^Ui ojiill oUjycil ^ o-o^ 

olk*ll oUj yd I ^ iJU* Oi vl-j^j Comulative Dictionary aJ ^yi'l y 

iULl oJu J ^li 4 wJlkU V-JL O^SO V pJUl! ik-lj, ji ^jOil ^b^JI J 

JT ot ^ pJUH . ^U/ J >.j y jJk^ J^J JL^ULI ^Lijyu- 01 w^. 

sJl; 0^ U-Uni dAJi ^* J . *>w> c^X* Aj^-i ^1 y j j\ jJja^a>» J^J i~~LJI 0 ^Jlj 
^pi; J j U^j>w» sJlj ydl O^j !Aa JjJUiS aJOpLw w-^ aJU 4 ^ 

^JUaJl 0 ^TJU Ot yfc ^w^aJl jS> Jfu yd\ AaLUl (5 y>-* j . ^JUai! ^^i* Lr ^« CJ^ll 

^. fJLi sjLjyu JT oiiLJl J*i!l ij^j ^IOjI jU j^jCj 4 J-aiH J 

a«j i^^aJl oUjydl aiyd ^^JJI opLw J»LiJl IJut ^^Ui >)l oNULl 

Oli t Ua^Ij . ji <J^o ja i^JLill jU) yd! jwJJj JjL j iJLp 4^ jbT ^5)^ 
ja dOpL-Al ^yajto ij^waJl ^LLyJ J*p J ©Opli Ojiaju J>y ^^UaJl 

01 Oli 4 v-^JLI ^j^Jl jHij S^lyii 4L- j iijJlj JL-jNl J^t ^ . ^^J^ 



J>l J^a UJ oI^ju) oU j^U- . jJUll jJl oUydl j[ ^oi! 

J fJ^j LUp Uw»li cJlWl j Ujup j v^Lj^li oUUk^all J*tj*> oIpIj ^JuyJl 
UaJ /sij c aSj> ^si Uj^a, j r ^Jlj oUUk^il ^jyyu 3^1*1 Jp I^IS j ^ aJU cUL ^ji 

a^^j^w* gflsi ^ Jp pJb-lPLw-^ ^Jl j ^*>UaJl ^1 j UJjJI ^ oUjyJlj . 

oL^LJIj fel^dl jI>ju ( ) Jjl djLsj^ ^IsT ^ gl^JI Ju^ill ^*JJ| 

cH"^ a-^-Uil a]oJ^>^ Oi> yull ^ ap j^jf ^JLi ((Teaching Reading and Mathematics» 
oUlk,^ c jl&l t jJU>- a^I~ Jp SjOii! iw'UJl oU^Ul JJL£ 

4P ^Li4 ol>ji . ^ ikJ ^1 j^p oL. iU^I dAJi^ <^ • 

oUy^il ^Lj oli^Uli JJ^ jU L. . i^iUxll j^lj oUKll Jp 

OjIyL U -Up ^L*il JJL^ kJJf ^1*J J ^*>UaJ1 a^pL-i xs> \? ja A^i>-b ap 

Aa-». 



rrv 



If oUi53l c-Jj lili jLa^L s-'**^ t/* K>4*& ^1 f-bL" L-u* - o 

. US^jf jlT i jjiT OU l_jja<u jl ^UaJl j . C-Ui 

. L.L. jJUS OlT US' o'Ul ^kJl S-b-uM oU^Uil Ja^l oJUJl oj.1 jJU; jL~» *b'i - 1 

^ ^ JUJUfc, Ui> ^ jjJi" ^^UxU r Ji" ji j^jC j ^JUll UL J\ o'Ul i>JI Oi 
^ i y&l o*UU o*M rr 1 M l>W ji -r-£ ol~>bJI (Hij i*ly J* ^j-ii ^ 

o»uu o'U ^ > i/J A • J i ^ w * il >' 

J*^ jt Jutus- i„» v*^ 1 /-"j >iW ^ ^ ^ ^ l**" ^ ^^-^ 

5 >i Ijju, ^ ilil^il ipt^T I^Uuj vU^Jl ojL. j, oUoL^ iop i>. «IT J^aiJl 

^jj j jSL-i o'U- t ijT y oi >i jo* *b j j—ji ^ j • '*Jk 

J v ">UaJl opL-J jt j£f iiUI <JUi iUulj jdjli Uil ( \ W\ ) J^l . ^y*^ 

. cb>bjl ol> y ^ J OlW-M JJ* j ,Hi j Wj» 

j>l jJlI iijj j^lj oU&l dljal SkJLji yi-i cS-^j ) ^yJ.£~-Ji J » LjJI ^1 

t jcLl J « i. ,a O^Ci-. » VI Jfr O^Juil Sijj atall t 

jli oL->Ujl Jj . UL-j-I JtSi ^ i-laiUI *JLJlI jJk^. fi^uw" Uyl jcl-l j J^J 

■*jua\ o^iii ^ a./i o^iii ji . jti j spuii oej^i ^ sjwm Jft-u 

J,L oL^bJI r o^w- ^Jl sLUbT j_kJl ^ ^ jli ^UJ-I Jj 

« jsuii » ju u v-Jbj UiiJ o^^. i— ai j bijjJi j ouuiij ^uji ^ 

(^ + A)V + (\ _r)T_J*l; — > 
[ x— 3x 2 + 2x - 1 ] 1 - + '^T — u~ J»r — T 
r Hi r V lr A_ iJUl ^^uSll i klil. ^1 _ r 
'(^- U-) x '(^- IU) = U-) - T (^-Lt) Uilkll •!» — 1 

[ (tan jt) 2 - (sin jc) 2 = (tan jc) 2 (sin jc) 2 ] 
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^ ^ vJWl U . i^oil c > i^Lj 5^ jgl^ Jl l^JLL ^ 

jr ^ olj sjLii i*L-» — jy)\ dtjfj v-uii ou&i ^ oi «_u 

*b 01 t ^UJl iA^\ jj . 1^ oli^Jl £^ jSLi. JU. Olj ^ US' 

^jSii ^yj^SLji jr jp J uiwi > jy* **» . ^^a^ii o>juju 

ouT ^Ld v-U. oUpL^ ^.jUI J^ill J o^Lill _lp C j>llj iiiULl 
. »J>* jjk; 01 ^ Uu; So, JJUll ^ *l ^| Jp - tj jjl\ oji Uii! SJL— • 

J* v£ oo^ 1 j . cf-jy^ 0yJ~ i-^L-r oly-Jl ^ jop ^ ^JUaili 

. ^^u»ji jr c u ^ ark soplji 

i~>L.j Olcl^i O^^i oUU^I ^'jUJI i^U oL>LJI Ol jy L* J I ^ ^ 

v Ufll J ol^l 0j*>. V ^Ul j>J*A\ Oli oVU-l ,Ji*. Jj . V>" ^ iij^ 1 
pr V ^ f j% ^1 ^ S^lyiJl Oli OL^LJI J j . ^jjl 

oUly 0>^. ^031 ^\ (nr J^ .UjV L- \ r yL 01 ^f. ^ dJUi 0j^ 
01 . will 3*1^ os*sf (I 0J v-Ja- ii>< iUi 0>ci, oi ^Ij J ^ i^. 

. oi^-Ull jwLcuU v^U JJi j-AJ* ^ Jl &p U mIp oL>li>l v^LJl *cl >Jl 

JT J cL-JI L- ^1 ^ 01 ^ ^^ibj oL>LJI ji^^Mb j ^ ^ 

V^JI 01 VI ft* 1 i jlTjf OW^IJ oli-JaJj l^.p cJ^y^A J^i 

(J- 1 ^LJ~\ ^ Ji, 01 . *JUi ii> J^iJl j L^y,_, ^ ^ ,LJ,i 

oli 0j£ ai^oyiiil J^^^fA V.li LU ^ ^ ^ oL^LJI 

V jjt^ U,t 1^;^ Oi ^iJlj oL->b^l J oyii^l oi*i«ll ^ IjviT 01 v ^kU v»t 
4> ^lisJI ^ V J** jjl; ^L^JI iL^- oSl J llsT, iju of Oj-u 

Lur ^u^l ol^lji s ^1 j r vg*vi j^y oi du£c iiiii 

^ u*^» r*j* oL y viL^UJ Ju ijj^i i>- oij y-V ^ j-mU 



5kijt 01 . 3 N^oi lj>_ 0»j ob>b. ^ jca^J Jp ^b£Jl 

jtj iof j ILi jt j£f i-^bjl 5*1 yl\ OH/" ot " •■*«*' 

i i ^ jvsii j~- j-» L* ulp ja^Ij i r 4ir h\} Ji s u N ^-Ji 

JA iJ* Jt- O^Uil J* iP 0U villi £»J I Jj* y~W> JU- 

^ j otj *ur 'jy* at ^ ■** 

b^ U^i o >^t ji JU y j* ■»* ^ °' "^J 

at j J>ll J b**l ySJ r U S-uJ ibf ji SjU^L j dlU- J ^yJ* t>r 

^ 3,144-1 iljlb .ilL^i Sbc at ^ ob>bJI 5*ly Jp J>« 
^ Ji i,U *Lit 0t ^!AWI U ISJj . bLW l>/ ob>bJI 

psljbj* o>-^ J b>j Ojbu ^ ^li oL>bJI J <*j)»i J t-bj Ot~>bJI 

b;*\ > 0 I jstT 0> j. jJdl J nlji ob~* Uj^i JbJbj o'l^Jl 

ut ^ j ^ v.> °^ b -^ °^ " ai ^ J ^ dj ^* 

^li ^1 J ^^Wl Irr f ^1 ^ jM» S* 1 ^^ ^ 0/i V Ji 

J*' Jjul J^Ih jo* 8 ( > A <S-^ ^ ^ ^ 

. Ob>bJI J* i.UJ( 5#ly»Jb. fb>l ^JJ b? Ji JiUl ft* 

i t i oi^i^ siJUs at jtI- ou^bji r^j s*^ 1 j> ^ U - UP J ( 
;^ jjui j oi^b i j^J djj* ^ ^ ^^^'j obii^j a^b 

^ U ^1 Ob^lj .jt ^^JaJI iJjA. jl Olj J V'^ 1 rrW^J Wt^J i^s^ b. 

jUi^'Vbj biUS^i iLli otfb i^jJ Oj^nJ^-i ,JUU oUV^j ob>bJ( ^ ^ bwi 
Ob>li^ O^iij Ojt>. a-T ,JU; J ^JpL^ ^^UaJl v«ib ijbi^l Oli 

. 5*1 yiU ob>bJI jp b. pJUS J 0>~^ (^i j-b ot v^W > 

Oli t 5y^ >b i^W JUW i^-^j obl^Nlj sit-Sft JI i»b>Nb 

j SJI >l oljJi ^bi jil^jf b^\J^I j^s ikijNlj 

J^l 3 oU-iUJl JJb£ 4 J>» ^ -^J 4 J>> 151 > tf J* 1 / 

^ySli u^-j o^-yi ^^Ui ok- iii * jidi j«- Jp . sWJi J?b-i> > » 



•Ujt jll Ju ikJ^Vl 5luVt ol * i-L-LU jIapVi J* oLL*Jlj i-iJbL-l jIapSU ttbtt 

: di^i ( y ) 

JuLiLl j!apS|| fUii J iJljal 

jjp j! iJU! J-jLI j£) vikiil r ^ ap jl ^ikiil ^. : oU-Lj : I 

. iL*- JS" fUl jil j.. 

T Jp O Y ji ^ <> i>" y- (V) 

infjSfl JJ i*^ 1^1 Jp tyB t + V (Y) 

ul- jo'i i^t Jp i>- y _ r (r> 

^ > '( ^ ) (') 
u#B ^ 5 r ^ ^ Jp t>" _I L (1) 

■oUaJ ^Jl iU4-L <0jtf f U t jjcSl j ^1 J iyry £Ak-x» JS" iiA, jjaij : oU-U" II 

• u*i\> i> ^ (V) ^ 

Li —j ij-j (_*•) JAp 

k^UT J <kijb" ^ Ai O^Sy ^ ^Ua^x. JS" J y 5yb : oLiu III 

vJL- jap (^-) illjJl ( V ) o-LJ.1 ( t ) 

( 3 ) (^) ^> a^p ( a ) 

JAP ( J ) > JAP (^) ^-Li JAP (^) 

Oliiill kr jL - > - ( f ) 



YH 



s >^ J j\ k> ) J>' ^ ^ 

; vLLLl jljtf^l r Uii j J>l ^ J«o 

.JL. iJ* (.->) a-^ ( 1 ) 

^JL. jop ( j ) ^Li > ao* (->») 

j^w. a-U- ( j ) (-») 

^Li > a op ( j ) r-^ (■*) 

^JL- j^w. aOP ( j ) *-r>ry £f~» *±* (-*) 

^jLxpI j-T ( f ) J 5 " ( J ) 

o t 0) 

"J ^ aa* (Y) 

_ _ (T) 

^ ^ (t) 

_ t ^ (») 

^ w 0) 

al-A*' (V) 

: oUjJu" 
rV(T) 

[x] ^ 0) 

r a 

tit 



: j» oinuii ( wit ) 



r 

T 
t 

V 



r t TV 

T - V ?v 



V r 



r 

t ' 7 

r - _r 



t 

t - _L 7?v 



^ — 



: i> jr f ut u^li jt jxji ^ jyuii j^i jju, ^ „, 



Yir 



jr j ^ jij^'j si*-^ 

• wi ^j^ 1 ^y 3 ^-J 1 

vl->- Cloze Test S*=Jl L. _yb v' 1 v^ 1 5 J*** a" 1 ** <J ^ J 51 - ^ -^'j 

j SJ\ jSi\ ^Lii S^l jL^l *L JJij JLi^ f JL»u-J aJUJI ol >iU} 

. ijr r. . ^ a>£s ^ ouy J ^yii ^ ^ ^ 0) 

V tf^l tjA> <JO U J J^'J > cr 11 cJ^ 

. J fc^, ^ If JjS/l SyLiJl ^\ (T) 

,i> , U& J J our ^pj-i os ^ ur ijiyup jjst (r> 

. jjVi xijj^t u&i ^ 'jLspI ur jr j».u djg^ jgnii *lju 

. l> ur J ^ dj> ^ if Jj^ 1 J ^ ^ ( J ) 

^ ^ v yui ot s^uu jL^^t > jw J^ 1 

. V-Ul! i-J&l (Wjj i*>> 

. rr* ^WNi JlJ g-f ot JJ udl jU^) ii^J Jl^Jl ^ 0) 

oji^l vJ^Jb W ^ cr 1 ' ^UKJI oi 5jfc^5U v^ 1 - ^i* ^ b >' £f~* ftLJ, J ( v ) 

. ^ill »Ji ^1 ^ >y ijj^ J 0>^i oUKU OLU-IT 

Ytt 



jTLiil ju» ja dy\mi jJUJb ^li /r. Ji; v-J Jp O^U* jiJLIi v^ 11 w 

0^ O^So £>jy J*p v^ 1 - hSj&\ J (H^* ^y-*> ja OyU> jiiJi j 

'/.>•• "J* / y~" C^r 7 *>**>»-^ obW-Nl j> /o Jii iLU JS* U>- ^ y^P 

. oL^t^Jl J c^">UaJLl <J\ yJl SjAaU JL>- l J*±\ ^Jimj <Jj\ £0>^ 

( OL^UJ! J ) L^Uj «#j*jL» cr^J^' 

jJJl v»i Jp JO-ijJi oTUI 4*~ti oL-^i! u*y>l oy a]^\ so>. coij 

* * * - 

Ja^j>, 3ja£ £*^rl J Jbiyli ^^l! ^1 < oL^-Ji j . ^^JJ L>- ^ yxJlTj 

^•l^li . W jJUJ! ^^laU j W 1 ^^JxU UJU; 01 Jl ^ jljdl 

J y£j j 4 V-L*- j 4 ^rp\f^l J*- J <>JLpL~JJ ^-Ui w-Jki y J>-!i 

iL^liU ^ijLf* v^J yJl O^J Ji J ybf! J y>- Jp J~TUl Jj 4*L>Nt> t 3 
VtJUjl <y>yJl ^y -Uy Jl iu- jJlii iJaAfl w-JO Jf . 5— jJlii J ^^aiSf! JU*JU 
JU7J i)L* ^pii 4 oi j-Uli j ^jk! jil I jsiT ^1 y I ^ jJ ^-U! Jl j^^l ^^Uai! 
oy^i J} ^-Ui ^y*u ^k^i ( c^y^li wJUali y ^ ) ^ ^ ^-J^ ^ >» OLio jj^ 
J j-J-l frbVl 1^1 Jp UK^*^ Jl . I. Q ^JJ! J>.U. Gifedness 

<. ^illj ^^L^ ^UJ i-*y dXi^i O^s 0i ^ A^y^^li 0i 0 jjy^l *JL*j . iL-jjJLi 

^*>Ua!i Ju^' Jl ^ jlJLii ^ jt£ JJ , 3JUJLP UiP O^j-Xi ip ^ j JUUJl 

^r-jjJl Jp i-^U U • j > Y • 0*^ tiTJUi J^U. otjL^i Jp ^rl>-jjJ jvyb^l! 
O^j 4 o yh^l! JU ^ Jp ^*^p > 1 • j > i • Jy.^* ^l>- jjJl 0i j c ^1! 

t 0 

cA>r 0' ja fi> )\ Jpj ^-U! J yL^L^Vl o y j^JD L-Li- \ 1 . Jy *ITJU! ul> 
jl t JlitSl! j^jvyb^lijp^juycdl( Jju. ) J jt ^.y^ fO^u-J 0i Jl JJ ^ITJU! 

T jvy^UJ oy)l 0i y^ t jw^ji-l j ^LJi ^ y~J! ^bSil ^yii oyJI i^-ljjJ i^yJI 
: ^ o y^ll ^ y!i ^-ij J iL. yJi oc*jU Jyy* ^ ( \ . OA ) 

j> c^yw J yi Jp ^y^» *W ^Jij c^jJi ^JLii y »-»y*jll JiJaJl 01 

^- — UUp jvy ^11 vlJL! Jij J*-iJ lif-j . ^ ^LSJl j^u-J jl^l ob y~* 



YtO 



V>3t i^ii c*y-Jl »>-o i -**^\ i>U\ 3 c S^JI Oljl^lj * oLLi*lj 

.laSrw o^. ^ if aai J ^> ^ ^ ' J^ 1 ^ ^ ^ ^ 

. ^/jltfl Jp ..jycJJ 4P yi- OWyd fllic-lj Vy^- 1 A<-^ 

j> c usW 1 V^W! ^W*J < ^"'J ° U - JI ^ J ] ^ . 

0/ 01 Nji - 0* W" 1 u" UI if- Common Fallacies ««fljJl oUJUil J*j? J J-^ 1 
JJU* . yJ O^l* J 4il aU_* ^ 0U»bJI > U Jl* J *yffl 

oNl* J U~y> i j»\y J >j> vW> -JUJi O^i ,yU» ,JiM Jp 
^ Jii lyyC 01 Jl 0y^. N us W 1 4 « '^\> ^ J ^ u -> 

giljj . <Sfi ^ ^ h W ^ ^ ^> > W-l ^1 j J~yi> 
LI OU-JI Jl >Jb L. i^jJb J*-yA» Jy Iji/* 01 Jl V*^> 0« ^ 

01 Jl J^" ^ W !,J,ui;, '^'^ ^ ^ Antisocial X> O^j 01 Jl O^LxM 

^ iJUi;M> v-Ul ^ U«-Ai j^lj More Sociable LpW 1 ^ ^ Jl 0l^yy• , 

( v'L±l-( ) jJl 0l UaiLl t a^^j J 

Ojl^Jl ^ U ^ JiU^*) i> r iv- C^^l Obr- ^ li» Exceptional 

. h oU-Jl 0v Hypothetical Balance ^j*^ 

,. q t K-JJ\ oljL^l > Up oW^ 0jj>. ^ • ^ ^ J 

^^Sll oljL^Nl j, jcTj r^ 1 fj^ ^ ( ^b^'j OjL^lj 
oljL^Ml Ji*. Jp iJL^s- *bl O^y^l c^ijij • ^* oU -^ o- 1 ^ r*-*" 

( jLjk^l ) Jii- ,> 0 jjili ^ ^ * i-^r i/ 1 ^ rr^ ^ r 1 * 11 f c/ 51 



ja JJi 4*+~j j\ *\jki IT j£j Jii^l y# 4i*4~-> *\jk>^ jt-Hij ±?r 

J jJ^\ ftbVl Jp ^ jOi ^ Iff >Ji j oL-UiH ^ J J lyS ( * ^ ) 

V-Jb 3-bup ol>^J o-Udl ^j^Jl 3*1/ Jp jj^li ^yfc^Ll OjL^Vl 
3^1 Ai*i>l ^ J OUJ! J jvy>j~l! ibiL JiU ^jbj 4 a-JjJI pr*-* 1 

■ ( ^ >b > 

^ ^uJlI oli U oLLJl J Uli a-flf- Jp oUbjl J jvyb ^il ^^UJl jl 

a/-, jli/ll USLiJl v'l ^ <l»v J ^U-b ^$ *yd\ 3 ji\ 3 c JjUdI Jt, Jp\1 

SjM J dcU^Jl aJIp <>- Jp J^w^ |f The cognitive formal operational stage 

^^^i bJa^ ft* j Deductive reasoning ( ) ^Llu-\1 J\oi-Vi j Abstract thinking 

« 

Jp LaJ j jj^li U>U j wty yb ^Ll jl |f wb^l <x*Ull kS J>\ oli^UJl ^Jl^bi J^kuw j 

jp ^ u ja*!i jjUij iji; oi* ^-5^ wiji oL-uSfij ^uii ^ 

apU* Jp ijJ^I ^ L^bj J^yb^ll JVa^\l J jl*. ^ ^ 

J 3^ Jp I *j ^ jl Jl j^U ^ oL>yi J JJLJll J*. j oLj>Jl olyij 4 
^ J If c i^yo C^l^r * J^UJLl J) >JI j ^kuw ^ i 0L>IJ 

^ Jj^ 1 ^i^'i J J^t>\l Jp Jj^li ij^ii j 

j JLwj Aw?b jlSiiVl ^ ^.1 j ^jj: ^4* ( ^ ) JiJl f^^k^-Vl ^ ja ^ 

^J^ji ^3 ( ) ^j^' j 1 ^ 1 ^ ( ^^^i ) O^kLj 4 a-u>U Ak^\i ^ 1^ 

( ) OUI^Vl JU- wJuT \j>j*t J Ji j^L^ ^ . *L^\i w;L^i ^yc jl Ub 

. wUjl jl^Sfl ^UuTl ^ ^JuT j Ob >Jl a>w» j 4 l>^a!l i^Vb v jj 1 
^ ' ( ^> ) SUJl > ^ ( WJI ^'bbLl ) J J^ybJLi V ^UJU 

^rr^ J f^ 1 ' Ji j^r)* ' ^ -fr ^ - ^ b oL^L^i ^ j 3«<y Jp L^l jjj^li j^y* JlI 

iyLw jl Jy.y>^ *~>ybi\ V>bj jUilj v^'j / j 

jj& j! ^^yj t jJJLl (.Jiili j yfc ^li ^^IWI j ( Cl5 1^ ) 

j^.J j^, jlj oL^b {*-fr*LU J Ai" Jp ly^d jij 4 L-^Ijj Jy.y>y <> jj^-Ull 



YtV 



^*>UaJl £-* ) 3 y^Ly* AO j* i-jJL» J J ^>-jJl a! i^-^xij jl J*i ap^ p-fr*-^ 

J ^Jj^il Jp 5 jk~JU AkLJl Jl j AJUiJl aJJLU Jaii JUij JJ pJUili . ( Jvyb^il 

^y^UaJl ^ jLUi Jl ^3 jj Jvy^^ii ^^UaJl J-^^ J a] jU^J . A.J yJI i j>o- 

^UaL- fU>*^l aw?Ij ( ^*>^Lju^ ) ^LiiL> aj j j^U^ o j^Uili ^JLaJL) 

aS" ^ iJLA jj£j jt J* ^ v*>UaJl t^Jll oL^Ij ^1 jlix^l dDJb J j^J^i A^^JaJl 

ji ^^UaJl J> ^ j\ >Nl ^ L^u JT ^ > ! wJUJl j jJUll jJU; 

jJUil Jfi j^u ji J C ^ J ^JLpL-o jl j£jCj UJjo J-^it (4*1* 

oAA J ^JUll pJ*-XPl~u jl j OL^L-Jl J ( o ■ rt ^i* ) AJLiuJ AJ* v« ^jj ^*>Ua]i 

JaiJ-l J U..~> ^jjJ^j A^Lj^Jl jL^ll jJU; Jp j jjili j^yb^il ^/>UaJU . AJb ^il 

Uajl ^Jkj a^ Ali>Nl ^* AjJj 0j3 oL^L^Nl j f>*LjiiJ (H-* Oj*Jai~o f-*J 

A>t-ji5 j . J.^a.ail J ap^-o ajUw-NI ^ jn^S ^ <• AibbU ) a^pI ^\ A^^dl j AjiiJL d 

01 Al^ai J O^yb^. ajJJ ^jJl jJUil Jp ^IH ^JUll Jp l dl)jJ 

_ J _ ^ yj j jl^-b ( ajU^ ) Ju^iSfl Jp cpLj VI Jp Ulj^ 

L« o^Ip jy y^^il ^*>UaJU iU-^l ^L-w>- Jp J-^ili Jp Jj^Ll^ 

ja JlSCl! j-u!i Jp V L^lij O^y^^ 1 ^^Uail j& . j^-jiil 

ty*>Uaili . ^11 j4^J A^l J ^Pl y cJj \ j^SS" Oj-iaij ^ W c oL^Lj ^11 

r~" ty*>UaJlj )) j^^-J /^-Cj t y^T ^ j£\ AP ^ J^^-! Oj-UjO 0 y J*J^^ 

. J^ill lJub J ^ jjbcil cy">UaJl JjU* J {( jj^iil 

( \ < \^ < \ ) jNU- j c Barbe ( \<\*\o ) _ O^U! ^ 30p U Y » f Ip 1> 

Marland ( ^YT ) JJ^jUj Laycock and Caylor ( Mil ) j jLS" j j Gallagher 

Terman ( ^o^- MYo ) JL.^.j t Martinson & Seagel ( n 1 V ) J>^w- j 0 j^JjU j 

A-JUjijVlj A^P^Vlj Aj^-4-i OU-Jl A-^IjJj l^li Jj^-I j t( ^i' ) Witty 

(Up i^-l Terman OU^y . I ^ f li ^oo_^Y. ^-Ip j±i . JUUNl ^ j*y>U 
Jp a^ j^yb^il ^Ul ^ apj^I dJub <1^>- MY • ^Ip Jy.y>y J lit 15" ( ^Jujl^ ) 

jl JU^ C 4>U)i A>^lj OU^Jl j^i yjl ^^jy J jL» jj ^Jli 

JUUSO a>UI joUil yjj I jjjl^i 01 Jl djU ( JU J.Ur jyc^j ^jJl ) Ovyb^il 

jjju^ if — jlp ^yij ^^w^i oy^, juuS/i t v> jui u^iyS\ 



YtA 



^Ul ft V> J OA>j ^1 ( yUJ! ) S^dJ w^Ll oL-Ji Ljy ^^Vl ^L^i^l 

^jJl^ijl^Jl Sjj^aJl J*i)L ( ^iiy ) jl*; j» yh^JJ -LwJ-l oL-Jb ULcdl oL-lydl oJi^i 
oljliiJ J j™L ^aJlj aiUJU j jjjj! o^yh^ll v ^ ( 3 ^LJ| _ g>l ) 

JUiii jily j ^ jl Jl OjL£ UUp uyy^l JUj*Vl j! oL-ljJl ^ j Uuj 

Jp ftfj sju- jtsi \y£t 01 jj j_^Lc t ( ;pi* ) ip^^r j _ 

J*^ (n^J Jb ' oUt*lj ji^T JUbi Jp J ^L^l 

JlikS/l ^ ^^U. (n^y Jl WjJl V^^J iJUiiVl 0**£juiL 

t i-jail ^ V^J Oj^Vl JUkS/l j^Lii 01 J| osyb JUkVl J-c t r U 

J JsLiJl, 0_j— sj j^fi . i- jA\ OUJJ ^Uol ^ U UU-j Leaders Sjli ly 01 Oji-T 

iiyii. OLI jjj t <jJ y OblJ^ 0 /-i y cJ^iaJl 0? ^ j^-jJl J#- J vU»Vl 

t o^U-l ^ Jj JLpLJ-I ^jS/I ^ lS^I jLS^i-T J wjlUI Oyui Li,i ^ 

(^sL-Ija 0 ^ 0y y^l V ^«J| Jli^Jl J,yw,j ^l^Vl ( JJcll ) J_^l jlijl c-U>- 
Oiikie j^ijt 0j^ ,^1 . ji^Vl ^ ^If^Vl ^iJVl v-L-^ Jp i^jlTV'l 

J ctftUj JJU 0^J ^aB^II ^bt Oj^. jv^^l ^ jli t Ujdj LUp 

> OP- J J"^ 1 >' Os// od>T v ^ 0 /B^j ji >Vl v^W' 

Jl OjU UmJI v-UI ^ ( Oidj^^l ) OS^I-V^I J 0»W V^WI Jl* t 1^%. jSCc 



« hxccptiunal Children in The School aAz£ jj Martinson O y~>~ i-J jl» 5 c£ >l L*£* . j»^P 

Jai yh o*y^ i—JU i-jOlS *u< U jily Jai jj fU- ^ : jl ( > «wr ) 

J j^^i J jy yuj j^JLp J L-JaP ( ) cUjl j^- UxW* ^/* ] J> • ^ 

^jAjit y/*k)1 w>brb* 

^>di oUJi ^ Jp js^ii jyj£ oi ok ^ a* > 

Ju.tr yd Jp \^<~>rj) Jl jy^- ^ Nl jyJ*ll *Ipj ^ JJi 

^\ jwUl ^ j-i t i-ydl J fr ^Jl *bSh Ji j^U ^ jl 

* Usui ol>l> ^ jvyfcp ^*>CJU JUj> . olwAj^l J dOpL~l jy^_ 
jJUll ^ <LU SopL^ aJIp ol^Ju; Jp J Jp jij^ jyj£ oi ^\ ja <J>)\ Jp ^ 
^ Jvyb^dJ ^jAdJ AA.^ Jjail jl J* /A jl ^^J* tf c J/» 

J/yi r ULl J ^ ok^I JyUI >U . rfr JU; J J^dl r op^ v-ljoJl w^Jl ^ ^jUapl 

* * * * 

oli^U Jp /iu J J JUli jp ^J^t ^ c UiJl L^Ul ^ ^^k^-^! Lt ^ jl ( > ) 

« « c 

iL^UNl J^jJI obU iibJl ^> c^Jl ^^L ji j 4U-...U i-ljJl Jp djjull jl (X) 

jjiT J^ Jp ( t,<s>U\ 3 ^J^\ ) oL-LNlj Ji jUll j> 2^.1 j j-i; ^ jt (V) 

. olJJ* ^^i; J ijlflii v ...-:C jt (i) 

. oiUi J oljlp ^ jt (o) 
. ^bU ^p jUl 

to. 



{\^\ ( Jl/fl ) Jjl>Jl JJi j-J^j vLfll ijOiJl ^ j! (V) 

. ^a^l u a^\ oli^U j '**a\±-\ oL»bi J Sjl^il j 

. AiJb£ ( ^1^1 ) J*U* OjlSo] ^ JlLI y_ J (A) 

c 

• js**" Jy^-** J' (^) 
. JUaJ^I J Oljlfril jia J(\ •) 

J C y-tfU-l J I JjftT.-U iijjJ ( Ajjjl O-Lw* ) Aj j Jl Jfi f ^JJ j'( ^ ) 

^ IjjjiT jtfl JjJUsij tiL oLJ»IjJI yi' j $ jiu yjt Jj ^*>Ua!l ^ l^uT Jl 

Ij^iT /Si Jyyu >yJU* JpUJI Jl J y*-l=£ t v-ljjJi w-J^Jl 1^ y^ jJl oLj*L,J1 
^Ja^-o -oiji Jp J>U** jy>-h^ ^Jfej . <J*y~aib yJJL ^Jl oLJ»Ij Jl 

^£ a^LJ~I ^ aJS" Jp j oL>L 5juU o^fUll j wj&l JuJ^ J jrr^pl — * 

^*>UaJl Joju iJLA j , $■■•<»'> I Jp LUp j Ji yal* Jy^J -ii c£Jl!l ^ v >\]aU jJcJl Jy*Jai~j 

yJ>J OLj^lj Olp ^ y ^^Aiyj <*-p J ^yO-l*.* ( JP j J» ji^J ) JyL~J ^Ajl 

S.ApL~* Jp jij^li ^ y ^' jJcJi oljJu! oj~* aJL 'jyuij Jl jwUll Jp 

LJ?Lj Jvjb JJ ^*>UaJl I JIj ( ) ^ y*^ J^ 3 j J?. ji ! ^^LJl 

\ — i ^ $ . a i b oL-JsL Jl J Ju jii ^Jjcj jy*^* I y y^. ^ ( oL-^Ij Jl J ) 
. ^-jjJJ oLj^Ljl <J y-~* jj^f- J* ^j^Ia.' 1 ^^VL'i 5op! — * 

V'l^-^l wLjl 5^1 Jp ^> ydl Jp Ijali j\ v-JIj i-UI 

( Pace Jo*il ) AP^JL oL-^IjJI j^-j ^j^ 1 J J 9 J^J L^-^J ( ^i^ 1 ) 

^^UaJl jt. jJUi J <• v'^kSli OL^LJI ^> ^ i^jJ» 

a^?1>- oJlpLJ. j y>r^A ^ . J-^iJl ^j^- j^tr*-^* ^ J^i tLiai Jl O^?-^ t -JUiil 

. aJ*>U=— L ly: j v-Uj Jl Jl ol^l yl'i oL-L-Vl j ^aUII ^ J 

Jl a^I^ J j Jljj V j^^J t ip^ jj±\ oL^Lji JU; Jp Ojjili J^y> J^ 

^*>UaJl *J y I ill . Jpl ^ y^...^ Ob oLu?Ijj -JUj ^ -»J^i ^, ^aLjI J» vLS^ 

4 <LLn. JaJ I a-^L Jl olfel JsJ! Joju S^ly J aJU^ oIpL- j y ^-r li t , J ^ 

J *-U!l ^ SjlpL-II Jl 0 y>-\^z . A^ilJ jUJl J>. J jU a^-LII j^p Jl ^UJ^I J j 
AjaJJ^I l^iT jli c O w Laji]l J Ua^^ If j Ol~>L Jl jjUJ J d,;Lj Aja^Ji JLUj il^l 
•ly lil 4 Jail ftj^J j ^UJ iLli oL^Uj ( JUJ ^ilJJhl U oLJ^lj Jl Jl^ J ^UI\1 J U^il 
. A-fc^« jjp A^ilJ a-^Lj AlaJJl J aL ^1? oIpL- j y* y j*i (< ^uji^l J^y^^l ^^OaJl 



^ ^ks oli, ,ji ^ydi <* o> J! J^u rr^j • J^ 1 ^^'j 

9 UiVl J 0 ^iij 1 3Ju*l j j j* oil 0 j*. (H-^ (^'J 

J oyLii, jti (Hi . J^iJi J r lk 0^ 1 J-mJI J oi^Vj J 5 ^ 

•Jy bj t kU *_,~J_, J^UJJ ^ U oL^Ljl j v UMlj U^M 

j^iji <kui J <oj>i ^ u ^ ^ j J ' v> b J ( ^L) 1 ^ r 1 ^ 

j^aj ^kJ \Jl£ jUo ^Jdl ^ 01 Jl 0^b4 Uii . J>U vjs-iyi oL^-j 

<jt 01 'J* oUI ijJbi-L.j J>AI vjcIjJI 0L0 fLJJl J ,Hi ■ J^ 1 J fU* 

>& jt ,juu > s j-^i j yu- j^t jh jjau v^^ 1 y j 

J <d U J*i, 01 *J V - i^ji Jl JUJI Ji*Jl sJUJl <^~* oi j, 

I^JU*. oi ^ j , I* 0 jJI yi\ Ui-J» jJuJI ^ J/J "V Ji j,iJl ^uji f l^l 
( ) (H-^ 1 I^JUsi Jl . £^ail j 1 i-iy" 11 > oUU^Jtj Oljoil 

. oL->l* jJl J ki frbi 0 jj>. Ji jiJOl v'*^ 1 IjOpL-jj I^J-i Jl j oU»li> ia-J-l 
i^-Jl oljOiJIj oU\^Vl y.JuL'j fl W oL^li^Jl J 0^^*>l v^W' r 1 *^ J ' 

v-ijoji ^i^. jr j juli *bVi j» (H-s^" J v^wi* 

J I^TjlA. ji (H* ^rl ^ ^-lj ^ J*- J^-l J*-j 

oVjl^lj oLLli'lj i ^ A> V> L J ( ^ UJ ^ 1 J ' ^-J-^ 1 ^ > is, *t d( 

0^. v"^ 1 cK * j M\j\ JLfbJU t5 >V» ( iijtf^l ) *»^-l 



^*JaJli jLuil JwJl Jp jijili Oyj£i J^l» :> Jp ^l^J VI s_^J 

* 

. lib- UbJiili ^Jl i^l^l j ^l>i> ^ J O^yb^ili t £l!:> J| Aib^Nl j t v>^* 

Ov^Ajil i^^UaJl ^waJj «U^>^ ' OvJaII Jp s_^£ ^l>- A>- 

J*aiJI J UbJiiti jjl ^ ^ci\ l^d\ £ itf . pJUsH / ^1 ^ ^>a. 

|Ja*- jl jv/>l ^^UaJl yi Jp ^_L; oL>Jl ^ ^ilij o^SLiii 

Ol frUaPlj jl^pj Jp jij^Ull OvUaII Ji^k jP UpU f^cuw o'\ j£s o Jp 

• Cr 4 Jf fy^y Jl ^r^' Uj3 ip^w oOjJb- oL-L-lj ^U* ^ai" 

)&h C3j ± ^ j^Ul Jl 0^1^ ovy^l V ^JI j\ j> ^)\ 

J*>U ja oJuA±\ oL-L-Sllj ^Liil ^ j& Jp j^jjU 5^1p VI t 

^*iJl apL-^? SjIpI Jl jl ^la^Vi jj^ ^LUiJ ^jJdl c^li^Jl ^ Jp jij^li 

jJU^ jliJ) Jp jjj^U pjfcj ap ^ OUI dyjjcj uvyb^il ^^UaJli . ^ULl ^jLAj 

jij^ y--3 '^-^ ^ ^ r^- ^ ( ) Sjoji^ oljlp j 

tor 



ob J y~*j& J ^ ^ oUJl j jl j£s oi ^M^i ♦p j JI Jpj 

ftUJli . *~JUe> J^aaI ^rij-d! -up jJu^ l^lJLiw*| J\ \l t JUJI ^^il 

j^yb^i v"^ 1 J*f- ^ W t o*y*r ^y*- w u» J* oi 
pJUli ^rjii; r 1 ^ 1 ^ J*f- ^ j' Jjuii .,..> jiib jjy^ 

^iu ^ aAu^i ^ ^->y!i jJUJi /^uJi jii . sjuJbLi ji&^u ^^Ji 

j*^ ( r^b ) ^-a-s-i* ol-l-^j ^i&Sh ^ jp j JvP ii ^Si ^^i ^jp^i 

yb jll ^^AJail JJa*j jl t e jJp[£ j j^ij ^ t*JU*i . jey^Nl ^j^UaJl ^ j* 

^i~>- o *LS1 ( j ^Syj ) j^b. j! ^^t* 0y^2j jN Jil ^li t ji>*Jt j 

fJJull pJaJil £^ • Olla^*>Uj ili-b jJUil ajlUIjI* Jp ^">UaJl ^ 

^■">UaJl Jui . jv y*^ll ^ J^ai ^ JuJ>> ^ ^J? ^ iubu jlp !ju>- U-iy: 

oli*>UJt iJl j^l Jp j pjbj oU ^lj ^ j£c j i ^Ju^ yi Jp ^^^1 Jp j j^li 
^yxll Ob j^jilJ ( , $.~ a >l ilJLpJ Jp o^Ip jj^li ^ }S ^*>UaJli lii j ^Ull ^ ^JLp 

J S^jJjj- ^U. JtL-SZ) J Jvy^^li ^"^UaJl «J^Lw» J Jua* f_udl jjadli 

Jl j^U ^ ^Udl j^l ^->UaJl jl If i ^r^Jl j yJl j J>JI Jl. JpI 
oUUjJI dJub flJLiu^L pJ> j^-j Lj t USLiJl oUL*I! JUl ^wdl ^ J jl 
c^l J OL^LJ! jJU; Jl pJUJl yjau J^ trij SJuJbr jl^, ^JU; J LUl Uixil 

i jJUJ-l Jv Oli*>U]l Ij^fAj jl j^yh^ll ^">Uail Juy t U^J ( ) <Ua^> o jyw» 

— jjiiil j* ( 5 jwJ ) ^ jl br 4 v>b ^1 oL-L-Nl j ^aUU j t ol^L^il j 

IfJU; jf olp ^ yc 3Ju_bU ^1 ^11 i?U^I vi-T ^Lfblj oUi?b ^11 J «juj^ oIp^^. ^juLJ 

. LLL- 

OU ji** J^i J jj^i yj 3 t JU-I ^*>Ua^^] j^5t ^jb O^y^^^ ^*>UaJl jl (f 

J ^1 O^bJUlTl j yj^ ^Jhj t ( fr |jul j j yb ) ^ yiJb IJub Jy»Jl Jp v-. 3jujl>. 

Ui> j^yb^ll V ^JJ| d UJb ^L-Tblb pJUl / ^JUslI jli ^L^SlI oiAj . r<l ..q;b 
jU A^b^l oliLt^/b ^Lil J 5^ SjlpLwj vr-yJ pJbdl y-iau . Sjl^ 

^ibj . ^Ull ol^y ja JJLL y I ^-i^ jl JJ j^Lc ^y 6 ^ 1 

jb p> ^ — ^ jLa-i-l oUa>j j^jj jl ^ju Lj»b j jy^l ^-Ul jli i yi^ll 

YOl 



J*iJL vy>>* ^JLU ^ ^uj Ujl** . ^UJl iUlj* jlp ti Jb4 ^ .d j^j* ^15 

— ) ijj-T Jvy^^ll <^UaJl olw-Jb^ fla^-l ^£jC t i~Jl>uil ^ J^aiM j j 

oL^L Jl Ufe*J ( vl.J^ ) jJy 01 j&c ^Jl o^£jtl! y 3 J>\j^i\ ^ ( jy >^ 
iLLu 4lu! jt iba aUili <L>lJl oljl^i! Ujbr (n ^c ^JUJ! yOa, ^^k!U . Ju^iJ! 

aL- j J>Li^TNl ^jjOi t yiNl ^ jU ^ <pL^ a)^L£ Jyjai-o Jv; yb jLl J ^ yii! 

j^; jt w^*JUL a^^U ^JUJl / ^UJI ^otf^ t ^»^Ua]! Jf JJj 

J-^" J Im9t\ JS Oljj^j i-jUll j v^j-^' OljjjJ «JUi ( 15^ ) J^-U* 
Jl Oy-b* uvyh^ll jl sL-^j 

fJLki-j 01 oL^L^Jl ^UIl Jli 4 jj^NI ^*>Uall ^ Jit 4— jbr^ wijjj ^-1^ 

W^UII Ji^J JP UX,^ j ^ 01 jjUiU 4 ^ £AJ . J 4* /ill Oljl^ilj 

jfliU i^U jTy 01 vf. pJUJI ^ ( oU^ ) ^L^L ^ j 

r^ 1 / ^ v^^ 1 oijjoJi ^ o^r o^" ^ 

0>^ a» Ju^i!! J O^yk ^^kili . wJlt JT obrU pUyJ iJL^Ll j^I >Jl 
y-J* U . i^w» oUU- j jf fMijis: i^ljjJL wj^kJl Jp I ^oij 01 jjj^U 

J^.^ & us^' o^J 4 r^ 1 ^ J| jyrb^ pJUJl 

iSJ* W ^ Ji-iW > ^^Uai! L > { cJUJI JiuL iJL^I J>11 ^ . uL>l 

J4-Sft JJL-Il oyj ^ ULie J>> w^l^ oL-*J Jp J^Jl^ ?JLi 01 dJi 
JjuVi vi^Jall 0 £j Ujup ^ . L^L.j usy^l ^^Uai! ^^Vl Ji'L-Ilj jJLdl *Ja* ^^UaU 



TOO 



•JU ) J>-Jdl la* d[ . p+L* J ^ j*^ jJ^Jl fr,^ v^Uai) jwUU ^U*i 

jl 4 o jLf- jl t f JT J*>U ( ^-aOpL-J ) pjbO-j i>-U Oi V^iaJU 
01 uxj*^ WW! ^ Jail j! j 4k~^ o! j jjji>- J ( t/LJ ) Iju. 

01 01 oLj*b J <Jjji>- JSLs* JT J 5 3jk>- \j**x*j 

j** J oL^bj! J j£) U^JtJl *Jjb Jp 

f ^» j£) <^ £ Ji j ^b£ 0* V^Wj • p- 1 *^ 

^. ^ M\ J* jijM dy Jvyb^l! ^*>UaJI 01 j* ^ )\ Jp 4 Ob-L-S/l j, ^b-lj 
J ) p^bt J r Ui» Jp ^1 jtS*t dyjZ-* pldi Ot 0^ J i jH-^^ 

. ( 4kSi\ 

frl^V A]ajJ\ d\ j\ *-*\>- Ol jjA* J j ^*>UJ1 01 Uti _ 0b»U 

^jUi! 4 oL^bj! >U* J*. iLiL>Sh 4kiJNl Ott jJLJi> Jl ^L>Vb . oljyil! J f4 Jup 

J^J oUl^i jJUbc 1^1 ^1 ji jUl J f juL- 01 j^c uy yb^JL! i^UL! ol jy iU j 
: 4U ^lol! \ (jit J\ j> j&\ 

. Jwyb^ll ^^Uai) cJu^aJl £l ^ tbf <^>l>- j AaJlaia <~*ii j jy^»J Oljya>» tUaPl ^ 

. Lj- ^UJl JUP Vw*U-i oljyiii Jamj CJ la^o c^^Uai) oJUb» OljyL» tUaPl T 

ji ur j Jp oi jy L. a^\jJj <,ybi ^jjdi ^^uj ^u-Ji _ r 

• s^^OaJJ Ob^b J A-iL>l OU jwJ — 0 

* * * 

. UUl j v>b^!i oUjUlI j ii! j^yi 0^-j^ 

. Jvyb^li v»^Uai) iijLi^l OUJL>- ^JJL" _ ^ 



4~Jl Jjail Jtr^ » j^i Ij^t jjAJI ^^JaD jjll J « c-* ^ £0^ | j* y — \ • 

• |^rb>^ J V JUail ^^wJJ 
<L-t Jl Cj\ j yL» J J^~^i jU^Vl Ji> ol Jy i- Jp J^^-U ^^Ui ^L-Jl _ ^ ^ 

c-j^Ual) 4JL>1 AjaJijN A^U- Olj jAa ?J>Ju ji\ ^ Jjil j^jjikil oljyL* J 

<^>»l Jl 4^?yaJl UyJ I Jfljy jl JwUJJ ^^^-i (J Jp Jv j* Jil 

dJlfc J c-ii ^ ^1 ^LcJI j (S JUJ1 £i>U c-p^j L. tyj . y> JJ C>U-l>- 

^y^Nl v*J*i)l ^ijiij *>»^l jli ( jj>-I c-j^U? OyUaJ Jj-^i J J 

• W-^ j uxj* J^ v'^Ual) f U>*^^ ^b. j ^Sj jl 

a^UII ^j^ilj ^j^JI ja uM^L.^ jjuaj ^1 iw>LJI oUjytll jujoJI *5Ljbj 
oL>l jp Sjlull ^^il ^ ^1 W *5U j . oL>l Jl J UUJI Sj-UJI ^^Uail 
j^JaII <Ja~-1 ^ fU>*i~J jl ii^ oljyai s^z^S ^J^3 ji Ijit ^ f*P Jl> ^Ij 

0*>Ulj OljjOJl jU ^JJi JT Jl AiUNlj A^liil i^jll Oljyii liW *\yS <^^i\j 

. >' ^^kl) S-uill ^1 JJ ^ jji&l f oi; oL>L| Jl ^ 2u*ULl 

<ju*ll ^^Jlj ^u&l ^ 5p^ l^iifl J«SMP» i-jjdl oU^lj £^r^l apl Oij 

i^i ^^ji a-Uj . yuji s j^iii ^ ^ >tii j ^ijl^^j 

. J>sj ^ yiJl ^-i jyS A*a[>- Ul* AiL J^ i*jUxil OU?L Jl 

iS ^*iUaD oUL Jl ^ jub ^JJiT : csmp iJULiJl i^jJlil oL>b Jl £U jj 

t OlP J jkll JP ^ JP J—^j ^Nl ^ j £LJt ^ v3>^il J iJUJl *jJuti\ 

jJr\ 3 oliHI c^L-^j i^jaij ^yLiil J-UJlj ^^oJl r UJI j JljoJlj oli^lj o^Ul 
jjoii^ ^UI^JI Ijla ljj> ^JUI jl . ^-UJI ijjijj Jl^Nl olpl Jj oUU-Ij r Jlj J^LI 

S-*'^"' Jf $ CA>- J ^ jjJUii pJbj . ^Ua3 y li j^L jl CSMPj jl 

^ >~ - iiJjSfl jU J^P f t*L ^IJI ^UdU L^JUJI 

^ *5Uj oNl^l S^AiC* iia-iJl oTj; J ^uJLki-II ^wjOiil j J^ jlj 

<j ^li!l <^ jjll j OL^IJI jyi I jJ> ybj Ovy^J^I v'^iali Jl Oljyail j^t 

^ ^LJI Jl ^^1 cy^U? ^ ^IS^fl d jJLill XT • Jy fJb Jl JpI ^->. SSMCIS] 

. j±± Jlill 

jJLui Jju Sj^iT oUJaj v^W) IjJua- o^Ulj .objjjJl 

jp O^Li* (£y£ U^Pj Asithmetic Teaher) ^LJ-I jJU^j Mathematic Teacher/ Jl 
. <JWI v^iloJI ^ji v>^iaD v*l Oli . OL^IJI ^jjJJ J>J OlP^^* 



. ^JLIj ^o; LlJ Japl ? Upli Jii ^Ij ? oU*bJl 

J jvyfcjil c^^UaJl «^yw» a* L-j^ ^ ax L> t oL->b ^1 ^ (1) 
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educators. The section titles are: 

1 . Characteristics and Needs of the Slow Learner 

2. The Research Literature 

3. Behavioral Objectives 

4. A Favorable Learning Environment 

5. Adjustment of Instruction (Elementary School) 
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Secondary school teachers will find among the 13 chapters in this book the 
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Childhood Education, this book contains sections about characteristics of 
mathematically precocious youth, methods for facilitating the educational de- 
velopment of the mathematically talented, a program for fostering mathemat- 
ical achievement, and values and interests of the mathematically gifted. 

Suydam, Marilyn N. Teaching Mathematics to Disadvantaged Pupils: A Sum- 
mary of Research. Columbus, Ohio: ERIC Information Analysis Center, 
April, 1971. 

This publication contains an annotated bibliography of research studies and 
conclusions relative to teaching mathematics to 4 'disadvantaged pupils." 
Swain, Henry. How to Study Mathematics: A Handbook for High School Stu- 
dents. Washington, D.C.: National Council of Teachers of Mathematics, 
1970. 

A good guide for both teachers and students, this monograph contains 
many practical suggestions about how to study mathematics reading assign- 
ments, how to use textbooks, how to do homework, how to make the most of 
the class period, how to take tests, and other 4 'how to*s" for studying mathe- 
matics. 



Terman, L. M. (Editor) Genetic Studies of Genius, Vols. I-V t Stanford, 

California: Stanford University Press, 1925-1959. 
The University of the State of New York. Improving Reading-Study SMls in 

Mathematics Classes. Albany, New York: New York State Department of 

Education, 1968. 

This 25-page monograph contains some practical suggestions about how 
teachers can assist students in improving their reading and study skills in 
mathematics. 

Travers, Kenneth J.; and others. Teaching Resources for Low-Achieving 
Mathematics Classes. Columbus, Ohio: ERIC Information Analysis Center, 
July, 1971. 

According to the abstract, this booklet: 

reviews teaching approaches and general resource materials for low achievers 
in both elementary and secondary mathematics classes. A survey of reported 
characteristics of low achievers is divided into two classes: (1) social and 

emotional problems, and (2) learning difficulties Teaching approaches 

which have been reported as being successful include the use of computa- 
tional aids, manipulative devices, and laboratory techniques. Also reported 
was the development of individualized short-term curriculum units, emphasiz- 
ing success and immediate reward. The two bibliographies included are: (1) a 
bibliography of general resource material, and (2) an annotated bibliography 
of articles which have appeared in The Arithmetic Teacher and The Mathe- 
matics Teacher which suggest lessons for low achievers. 

Witty, P. A. "A Genetic Study of 50 Gifted Children." In Nelson B. Henry 
(Editor). Intelligence: Its Nature and Nurture. Thirty-ninth Yearbook, Na- 
tional Society for the Study of Education, Part I. Chicago: University of 
Chicago Press, 1940. 
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